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ADF&G TECHNICAL DATA REPORTS 

This se r ies  o f  repo r t s  i s  designed t o  f a c i l i t a t e  prompt 
r e p o r t i n g  of data from s tud ies  conducted by the  Alaska 
Department of F ish and Game, e s p e c i a l l y  s tud ies  which 
may be o f  d i r e c t  and imnediate i n t e r e s t  t o  s c i e n t i s t s  
o f  o the r  agencies. 

The pr imary purpose of these repo r t s  i s  p resenta t ion  of 
data. Desc r ip t i on  of programs and data c o l l e c t i o n  methods 
i s  inc luded o n l y  t o  the  ex ten t  requ i red  f o r  i n t e r p r e t a t i o n  
o f  the  data. Ana lys is  i s  genera l l y  1  i m i  t ed  t o  t h a t  neces- 
sary  f o r  c l a r i f i c a t i o n  o f  data c o l l e c t i o n  methods and 
i n t e r p r e t a t i o n  o f  t he  bas ic  data. No attempt i s  made i n  
these r e p o r t s  t o  present  ana lys i s  o f  t he  data r e l a t i v e  t o  
i t s  u l t i m a t e  o r  intended use. 

Data presented i n  these repo r t s  i s  intended t o  be f i n a l ,  
however, some r e v i s i o n s  may occas iona l ly  be necessary. 
Minor r e v i s i o n  w i l l  be made v i a  e r r a t a  sheets. Major 
r e v i s i o n s  w i  11 be made i n  the form o f  rev i sed  repo r t s .  
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ABSTRACT 

Four shrimp trawl surveys (two spring, two f a l l )  were conducted among select  
bays in Alaska Shellfish Fishing Distr ic ts  of Kodiak, Chignik, and South 
Peninsula in 1984. Pink shrimp (Pandalus borealis) were the target  species 
for the s t r a t i f i e d  systematic surveys. Ancillary information on the biomass 
of f i sh  and other decapods was obtained along with data on water temperatures. 
Detailed descriptions of the trawling gear, onboard procedures, and sampling 
and survey designs are  given. Biomass indices for  a l l  major taxa caught in 
the trawls (with variances for shrimp) and abundance indices for  pink shrimp 
by age and sex are given for  each surveyed area. 

KEY WORDS: pink shrimp, Pandalus borealis,  trawl surveys, sampling and 
survey designs, abundance indices, Kodiak, Chignik, South 
Peninsula. 



INTRODUCTION 

This report i s  the f i r s t  in a ser ies  that  documents data obtained through 
annual trawl surveys t o  assess the abundance of pandalid shrimps for  f ish-  
e r ies  management in Westward Region. For each fishing area, surveys provide 
a ser ies  of indices of stock abundance and information o n  s ize composition 
which i s  used to  monitor recruitment, growth, and the effects  of fishing in 
overall age s t ructure of pandalid shrimps. Information on both abundance 
and s ize  are used to  open and close fishing areas according to  c r i t e r i a  in 
the management plan reported in Jackson e t  a l .  (1983) and adopted by the 
Board of Fisheries (ADF&G 1984). This report contains the resul ts  from four 
surveys conducted in the Kodiak Island and Alaska Peninsula waters during 
1 984. 

DESCRIPTION OF S U R V E Y E D  AREAS 

The shrimp fishery in Westward Region includes a l l  Pacific Ocean waters 
south of Cape Douglas, west of Cape Fairf ie ld,  east  of 172" E .  seaward to  
the 300 fathom contour, and a l l  Bering Sea waters east  of 172" E.  This area, 
referred t o  as S ta t i s t ica l  Area J by the Board of Fisheries (ADF&G 1984), i s  
divided into f ive fishing d i s t r i c t s :  Kodiak, Chigni k ,  South Peninsula, North 
Peninsula, and Aleutian. All d i s t r i c t s  except the North Peninsula contain 
several fishing sections within which the majority of commercial trawling 
occurs. All references to shrimp d i s t r i c t s  and sections throughout th i s  
report i s  according to  these geographical units as shown in Figure 1.  

HISTORY OF SURVEY PROGRAM 

Shrimp stock assessment surveys have been conducted in Westward Region since 
April 1971 (Gaffney 1977, Jackson 1981, 1980, 1975, 1974, 1973). The f i r s t  
two years of surveys concentrated on  obtaining information on the inshore 
l i f e  history and stock distribution of pandalid shrimp on the east  side of 
Kodiak Island. Since 1973, the surveys have been used to  obtain indices of 
abundance of major pandalid shrimp stocks in the Westward Region. An informal 
cooperative agreement was reached with the National Marine Fisheries Service 
(NMFS) to  share survey ef for t s  with the Alaska Department of Fish and Game 
( A D F & G ) ;  ADF&G focused i t s  e f for t s  on the Kodiak Distr ic t  while NMFS concen- 
trated on Chignik, South Peninsula, and Aleutian Distr ic ts .  The two agencies 
s p l i t  coverage of the Chignik Distr ic t  from 1974 to 1978 with ADF&G surveying 
in the spring and NMFS in the f a l l .  Since 1979, ADF&G has assumed responsi- 
b i l i t y  by surveying a l l  fishing sections in the Westward Region with the 
exception of Pavlof Bay which NMFS surveys annually in the f a l l .  
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METHODS 

Trawl i ng Procedure 

For each standard tow, the net (see Appendix A for gear description) was kept 
on the bottom fo r  about 30 minutes and was pulled a t  a speed of 2 knots along 
a s t ra ight  path into the t ide  and parallel t o  ( b u t  not o n )  a bottom edge. 
Warp lengths were s e t  a t  a 3:l r a t io  with depth. Tows were made during fu l l  
daylight hours during periods of normal t ides  and weather when pink shrimp 
(Pandalus boreal is) ,  the target  species, can be expected near the bottom 
(Parsons and Sandeman 1981, Frechette e t  a1 . 1981 ).  In the event a tow was 
unsuccessful ( i . e . ,  net snagged the bottom, twisted, or was improperly s e t ) ,  
the net was retrieved and mended, chains were adjusted to  standard lengths, 
and the s e t  was repeated o r  dropped from the schedule. For each successful 
tow, the codend was brought aboard and weighed with a 10 k load cell  before 
and a f t e r  release of the catch into deck bins. 

Survev Desi an 

Four surveys were conducted in 1984, two in the spring and two in the f a l l .  
Each survey was a ser ies  of stratified-systematic designs with random selec- 
tion of towing s tat ions (see Cochran 1977) with the objective of estimating 
a biomass index for  pink shrimp each of a ser ies  of fishing grounds. 
Each surveyed area was divided into s t r a t a  based on past information on dis- 
tr ibution of biomass from previous surveys, from past commercial catches, and 
the s ize  of the surveyed area (the surveys in small bays and in l e t s  were n o t  
s t r a t i f i e d ) .  Within each stratum, one tow was made for  every two to four- 
square nautical miles; previous surveys have shown that  t h i s  density of tows 
would produce indices of biomass of pink shrimp that  were within + 25% of the 
true values 80% of the time (Jackson e t  a l .  1983). Tow stat ions were selected 
from grids drawn over nautical charts within each stratum. 

Biomass indices were calculated as scaled estimates of pounds per stratum 
through an area-swept calculation. The weight of each taxon in a l l  tows was 
adjusted for  deviations from standard procedures: 

S(i  jx)W1 ( i  jkx) 
1 )  W ( i j kx )  = 30 

( 2 )  T ( i jx )  

where W'(i jkx) i s  the unadjusted weight of taxon k caught in stratum j in 
area i during tow x ,  and W(i j k x )  i s  the same weight a f t e r  adjustment (uni ts  
are pounds per nautical mile towed); 30 i s  the number of minutes in a stan- 
dard tow, while T i s  the number of minutes in tow i j x ;  2 k n  i s  the standard 
speed during towing, while S i s  the actual,  average surface speed of the 
vessel during the i j x  tow. The biomass index for  each stratum i s  a scaled 
estimate of the biomass swept u p  by the trawl and expanded by the area of 
the stratum A( i j ) :  

r -. 



where W(i j k .  ) i s  the adjusted weights averaged over the rep1 icate  tows in 
area i stratum j for  taxon k; I i s  the index f o r a r e a i ,  stratum j ,  and taxon 
k ;  6076 i s  the number of fee t  in a nautical mile; and 32 i s  the estimated 
number of fee t  swept by the net during an instant of time. The biomass index 
for  each area i i s  the sum of a l l  indices over s t r a t a :  

3a) I ( i k )  = c I ( i j k )  
j 

where I ( i  k )  i s  the index for  species k in area i .  The mean weight in pounds 
trawled per nautical mile i s  the sum of the means for  each stratum weighted 
by i t s  area: 

i 
J 

c a ( i j k . ) A ( i j )  
3b) W ( i k )  = 

A(i 

where A(i)  i s  the square nautical miles in area i .  The variances of I ( i j k ) ,  
W( i k )  , and I ( i  k )  were cal cul ated according t o  equations : 

where v[W(i j k .  ) i s  the mean square error  for W(ijk. ) .  Indices were calculated 
for  pink shrimp, humpy shrimp (P. goniurus), coonstripe shrimp (P. h y p s i n o t u s ) ,  
s idestr ipe shrimp (Pandalopsis dispar)  , and several taxa of f ish incidentally 
caught in the trawls. Calculations based on E q .  1-5 were made with a ser ies  of 
FORTRAN programs in the l ibrary DGGAFFNEY on the Honeywell Computer a t  the 
University of Alaska Computer Network. 

Sampl i n g  Design 

Each trawl catch was processed usi ng the basic shipboard procedures described 
in Hughes (1976). F i r s t ,  a1 1 ha1 ibut (Hippoglossus s tenolepis) ,  skate (Raja sp.) , 
crab (Paral i thodes camtschatica and Chionoecetes ba i rd i ) ,  rockfish (Sebastes S p . ) ,  
and blackcod (Anoplopoma f imbr ia )  were counted and weighed by taxon. Next, a 
50-100 pound sample of shrimp and f i sh  was taken randomly from the remaining 
catch; a l l  animals in the sample except shrimp were counted and weighed by taxon. 
The weight of a taxon in the tow was estimated as:  



(Weight of taxon in the sample) (Weight of tow) 
W '  ( i j kx )  = 

Weight of sample 

where W '  ( i j k )  i s  the unadjusted weight tha t  i s  f i r s t  described in Eq. 1 .  Then, 
the f i r s t  of several,  systematically drawn five-pound subsamples of shrimp was 
sorted and weighed by species. On board, the carapace was measured on 200-300 
shrimp of each species that  comprised a t  leas t  30% by weight of th is  subsample. 
Each carapace was measured t o  the nearest .5 mm from the posterior margin of 
the eye socket to  the posterior mid-point of the carapace. Several other sys- 
tematically drawn five-pound subsamples, one for  each 500 pounds of shrimp in 
the tow, were mixed with similar subsamples drawn from other repl icate  tows in 
the stratum to  form a total  subsample (hereafter called a composite subsample) 
from the en t i re  stratum. When less  than five pounds of shrimp were available 
from the sample, a l l  remaining shrimp were p u t  in the composite subsample. 

After each repl icate  tow had been made in a stratum, five to  ten pounds of 
shrimp were systematically selected from the composite subsamples and were 
preserved in isopropyl alcohol. After the survey, these preserved shrimp were 
counted, weighed, and measured (carapace length as on the vessel ) by species 
and by sex. Sex was determined using the progression out1 ined in Allen (1959). 

Sex and Age Composition 

Sex composition of each stratum was estimated with one of two procedures. If 
length-frequency information i s  available for  each tow made in a stratum, the 
sex composition of each length category of the composite subsample was used to 
estimate abundance by sex (the combination method) : 

6 )  N ( i j k l s )  = n ( i j  k l x )  
m(ijk1)d 

where N(i jk l s )  i s  the estimated number of individuals in the taxon per nautical 
mile of tow with length 1 and sex s in the stratum, rn(ijk1s) i s  the number with 
length 1 and sex s in the composite subsample from the stratum, m(ijk1) i s  the 
number with length 1 in the composite subsample, w(ijkx) i s  the weight of the 
taxon in the composite subsample from tow x ,  W(ijkx) i s  the weight of the taxon 
in tow x ,  n( i  jklx)  i s  the number individuals in the taxon of length 1 in tow x 
in of those shrimp measured onboard, and d i s  the sum of the nautical miles 
towed in the stratum. 

When tow-by-tow information i s  not available for  use in the combination method 
(usually because of too few shrimp per tow to  meet the sampling goal for  mea- 
surement of length frequency), the length frequency of the composi t e  subsampl e 
was used ( the simple method): 



where w(i jk)  i s  the weight of the composite subsample for  taxon k from s t ra -  
t u m  j in area i ,  m(ijk) i s  the number of shrimp in the composite subsample 
from the stratum. Because the combination method produced estimates with 
better precision than did the simple method (Appendix B ) ,  the combination 
method was used whenever possible. An estimate of sex composition by length 
for  each area i s  the sum of N(ijk1s) over a l l  s t r a t a  within an area. 

Basic calculations of N(ijk1s) for  each stratum were made with a ser ies  of 
FORTRAN programs named ESTIMATE on a Honeywell Computer a t  University of 
Alaska. The ESTIMATE program i s  part of a l ibrary of programs named DGGAFFNEY. 

The abundance of pink shrimp by age in an area was estimated by separating 
modes in histograms N(ijk1s) over lengths by sex (Anderson 1981, Frechette 
and Parsons 1983, Tesch 1971) (Appendix C ) .  Modes for  male frequencies were 
assigned ages as I ,  11, or I11 relat ive to  similar assignments made for  his- 
tograms from past surveys (Jackson 1981, 1980) and for  histograms of samples 
taken from commercial catches (McCrary and Petersen 1970, Petersen 1969, 
Petersen and McCrary 1969). Modes for  transit ional shrimp (stage intermediate 
between males and females in protandrous hermaphrodites) were assigned ages as 
11, 111, or IV according to  the i r  positions relative to  modes for  males. Be- 
cause larger males in an age group are the f i r s t  to become transi t ionals  (Ras- 
mussen 1953), the modes for  transi t ionals are s l  ightly larger than modes for  
males of the same age. However, modes a t  about the same lengths for  females 
and for  t ransi t ionals  were assigned the same ages. Females were assigned 
ages as 11,111, I V Y  V ,  or VI. Whenever adjacent modes within a sex could be 
separated by eye, the frequencies were summed over the separate ranges to  
obtain estimates of abundance by mode (age).  Whenever adjacent modes within 
a sex could not be separated by eye, the computer routine NORMSEP developed 
by Tomlinson (1971 ), af te r  the procedure outlined in Hasselblad (1966), was 
used t o  estimate the fraction of N(ijk1s) for each length category in the 
overlapping zone between the modes. The N(i j k l s )  were then prorated by the 
fractions and summed accordingly to  estimate abundance for  each age (mode). 
The program NORMSEP was used on an IBM PC-2  microcomputer. 

RESULTS 

Kodiak Stocks 

Thirteen fishing areas were surveyed in the Kodiak Distr ic t  during 1984 with 
172 tows successfully completed. A spring survey was conducted in Puale Bay 
and f a l l  surveys were conducted in Marmot Island, Uyak, and Uganik fishing 
sections. Both spring and f a l l  surveys were conducted in the remaining areas; 
Inner Marmot, Chiniak, Ugak, Kiliuda, Twoheaded, Alitak, Kukak, and Olga Bays. 

Biomass Indices: 

Biomass indices were generated for  each shrimp species and for  a l l  f ish as a 
group for each survey and for  each area (Table 1 ) .  More detailed information 
on biomass indices of shrimp species as well on water temperatures, s t r a t a  
s izes ,  and towing history i s  in Appendix D.  
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Relative to  the variances of the indices, biomass of pink, humpy, and coon- 
s t r ipe  shrimp generally did n o t  change s ignif icant ly from spring to  f a l l  in 
the Kodiak Dis t r ic t  (Table 1 ) .  Surveys in Inner Marmot, Ugak, Alitak, and 
Kukak Bays showed no s ignif icant  change in biomass for  pink shrimp while 
surveys showed increases in Kiliuda Bay, Twoheaded Island, and Wide Bay and 
decreases in Chiniak Bay. Surveys in Olga and Wide Bays registered no sig- 
nificant changes in the biomass of humpy shrimp. Surveys did indicate an 
increase in coonstripe shrimp in Olga Bay. 

Biomass indices were also generated for  major fish and invertebrate taxa and 
are  summarized in Appendix E .  

Sex and Age Composition: 

Sex and age composition data were collected from two sources: 1 )  99 s tat ion 
catch samples including pink shrimp (72 samples; 16,066 individuals), humpy 
shrimp ( 2 2  samples; 5,814 individuals),  and coonstripe shrimp ( 5  samples; 
1,306 individuals),  and 2 )  27 composite subsamples including pink shrimp (21 
subsampl es;  5,982 individuals) and humpy shrimp (5 subsamples; 1,409 indivi- 
duals) (Appendix F ) .  

All age groups increased in abundance from spring to  f a l l  in the Kodiak Dis- 
t r i c t  (Table 2) .  Two-year-old pink shrimp dominated b o t h  spring and f a l l  
survey catches. Three- and four-year-old pink shrimp ranked second and third 
in both spring and f a l l  survey catches. Male pink shrimp were the most abun- 
dant sex in spring and f a l l .  Transitionals ranked second in the spring and 
third in the f a l l .  Female pink shrimp ranked third in the spring and second 
in the f a l l .  

More detailed information on age and sex composition of pink and humpy shrimp 
along with length-frequency histograms and means and modes of shrimp length 
i s  in Appendix C. 

Species Composition: 

Pink shrimp dominated shrimp catches in most survey areas. Humpy shrimp dom- 
inated catches in both spring and f a l l  Wide Bay and Olga Bay surveys. Shrimp 
species composition data i s  summarized in Appendix D .  

Flatfish ranked f i r s t  in abundance (354.41 pounds per trawl m'ile [lbs/TM]) 
followed by shrimp (283.70 1 bs/TM) and pol lock (1 78.24 1 bs/TM). Species 
composition data i s  summarized by area, cruise,  and major taxa in Appendix E. 

Chigni k Stocks 

Five fishing areas were surveyed in the Chignik Distr ic t  during 1984 with 47 
tows successfully completed. 

Biomass Indices: 

Biomass indices were generated for  each shrimp species and for a l l  f ish as a 
group for each survey and for  each area (Table 3 ) .  Spring surveys were con- 



Table 2.  Summary of estimated indices of pink shrimp in numbers by sex and 
age per nautical miles towed for  areas in the Kodiak Distr ic t  in 
the spring and autumn of 1984. Numbers were estimated with Eqs. 
6 and 7 as described in the text  and are unadjusted for trawl width. 
The symbol (+) following the number by age of females in the table 
below indicates that  the number i s  for  that  age and a l l  older. The 
term (ND) in place of a number indicates that  no modes were present 
in the relevant portions of the length-frequency histogram. 

---- ------- -, --- -- - 
@I= Tramit ionais 

I I I 111 IV V VI kles Feaales Totals 

Inner Marmot Bay ( h a  162) I I 
23 June, 1984 0 4,877 2 , M  769 22 + 1 3,333 3,398 1,1851 7,976 
17 September, 1984 31 6,841 1,701 665 + I 4,611 1,720 2,9871 9,238 
A- -- --- - I- I --- 
Chiniak Bay ( h a  104) 1 I 
6 June, 198) 0 7,993 5,773 251 t I 3,659 9,338 1,0201 14,817 
9 October, 1984 129 2,693 779 138 + 1 1,249 578 1,912 1 3,739 
----------------------- . - -------------I  ------- I-- 
Ugak Bay ( h a  106) I I 
5 June, 1984 0 318 110 30 + 1 144 249 69 1 458 
12 September, 1984 2 534 55 15 + I 2 9 9  176 131 1 686 ---- ---------- - I - -I  
Killudir Hay ( h a  107) I 1 
11 September, 1984 0 826 223 11 + I 621 187 252 1 1,868 
----- ----------- --I -- I 
Twaheaded Island ( M a  lW) I I 
9 September, 1984 0 425 38 88 + 1 2 6 4  P 2951 551 

I I 

Rlitak Bay ( h a  109) 1 I 
3 June, 1984 1,919 W ND + I 3,050 2,141 2,4491 7,648 
7 September, 1984 5,747 4,577 3,475 1,486 + 1 7,624 4,126 3,535 1 15,285 
---------------------------------I ------ I---- 

Uyak Bay (h 110) I I 
16 Septeaber, 1984 0 2,666 1,666 26!5 22 + 1 1,718 614 2,287 1 4,619 
-- ..................... I ---I --- 
Uganik Bay ( h a  112) 1 I 
14 Sept#ber, 1984 0 28,456 3,887 1,644 259 + 1 17,252 1,615 6,499 1 25,366 ------ ----- -- - --- - " ----===== 



Table 2 .  Summary of estimated indices of pink shrimp in numbers by sex and 
age per nautical miles towed for areas in the Kodiak Dis t r ic t  in 
the spring and autumn of 1984. Numbers were estimated with Eqs. 
6 and 7 as described in the text  and are  unadjusted for  trawl width, 
The symbol (+ )  following the number by age o f  females in the table 
below indicates that the number i s  for  tha t  age and a l l  older. The 
term ( N D )  in place of a number indicates that  no modes were present 
in the re1 evant portions of the length-frequency histogram (.continued) . 

flu= Transit ionals 
I I I I I I IV V VI Males Females Totals ................................................................................ ------------------------------------- - --- 

Kukak Bay ( h a  114) 1 I 
22 June, 1984 0 14,676 3,833 819 141 + 1 14,786 3,837 756 1 18,639 
22 October, 1984 47 4,258 3,603 26 1 104 + 1 4,489 7 3,189 1 0,265 

Wide Bay (bea  119) I 1 
2.0 June, 1984 0 24,365 1,322 + I 29,934 4,247 586 1 25,687 
28 October, 1984 513 46,916 3,156 + 1 36,325 883 13,377 1 50,585 ---------------- -------- ------ *------I---- - = r - -  ---- ------ 



Table 3. Summary o f  biomass i n d i c e s  f o r  shr imp and f i s h  by  area, c r u i s e ,  and s t r a tum f o r  t h e  surveys i n  
t h e  Ch ign ik  D i s t r i c t  i n  1984. 

Fishing Sect ion/ P l n k  Humpy Coonstrlpe Sldestrlpe M her Total Fish 
Survey Date ------------ ------------- -------------- ---------- ----------- 

I nde x SE Index SE Index SE Index SE Index SE Index SE Inder SE 
............................................................................................................. 
Hitrofama (Area 201) 
27 b y ,  1984 8.39 8.10 0.W 0.00 0.09 8.W 8.W 0.00 0.01 6.01 8.39 0.09 12.82 3.59 

Chignik Bay (Rrea 207) 
30 May, 1984 0.83 0.28 0.M 0.W 0.00 8.00 8.01 9.82 0.85 6.04 8.W 8.30 7.67 1-23 
16 October, 1984 1.97 0.81 0.BB 8.00 0.00 0.88 0.132 8.02 0.67 0.83 2.85 8.M 9.67 2.51 

Kujulik ky ( h a  289) 
I 31 b y ,  1984 0.84 0.04 O.U 0.M 0.m 8.M 0.M 8.W .88 .88 8.84 8.04 3.67 1.40 
N 19 October, 1984 8.23 0.12 0.00 0.00 8.00 8.00 0.88 8.00 8.81 .BB 0.24 0 . 2  3.29 0.33 
I 

Ivanof (8wa 217) 
26 May, 1984 

Kuiukta Bay (Rrea 220) 
29 Nay, 1964 0.64 0.23 8.M O.M @.W 0.08 8.11 8.07 0.01 8.61 8.76 8.28 1.50 8.05 
------------------------------------------------------------. -.--------------------------------------------------- 



ducted in Mitrofania, Ivanof, and Kuiukta Bays. Both spring and f a l l  surveys 
were conducted in Chignik and Kujulik Bays. Significant increases in biomass 
from spring to  f a l l  were noted in both Chignik (from 0.83 t o  1.97 million 
pounds) and Kujuli k Bays (from .04 to 0.23 mill ion pounds). More detailed 
information on biomass indices of shrimp species as well as water temperatures, 
s t r a t a  s izes ,  and towing history i s  in Appendix D .  

Biomass indices were also generated for  major f i sh  and invertebrate taxa and 
are in Appendix E .  

Sex and Age Composition: 

Sex and age composition data were collected from two sources: 1 )  20 s tat ion 
catch samples (pink shrimp only) comprised of 4,116 individuals and 2 )  eight 
composite subsampl es (2,295 individuals) (Appendix F )  . 
Unlike trends in the Kodiak Dis t r ic t ,  two-year-old pink shrimp were n o t  
always the most abundant age group in the surveys in the Chignik Dis t r ic t  
(Table 4) .  Three-year-old pink shrimp ranked f i r s t  in abundance in spring 
surveys and ranked second in fa1 1 surveys. Two-year-olds (and younger) and 
four-year-olds (and 01 der) were equal ly  abundant in spring survey catches. 
However, in fa1 1 survey catches, two-year-olds (and younger) were most abun- 
dant while three-year-01 ds (and 01 der) were least  abundant. Transitional s 
were most abundant in spring catches followed by females and males. Females 
were most abundant in f a l l  catches followed by males and t ransi t ionals .  

More detailed information on age and sex composition of pink and humpy shrimp 
along with length-frequency histograms and means and modes of shrimp length 
i s  in Appendix C.  

Species Composi t i  on : 

Pink shrimp dominated shrimp catches in a l l  areas surveyd. Shrimp species 
composition data i s  summarized in Appendix D .  

Flatfish ranked f i r s t  in abundance (375.77 1 bs/TM) fo l l  owed by pol lock (286.19 
1 bs/TM) , and shrimp (1  10.34 1 bs/TPI). Species composition data are reported in 
Appendix E.  

South Peninsula Stocks 

Six fishing areas were surveyed in the South Peninsula Distr ic t  during 1984 
wi t h  42 tows successfu1ly completed. 

Biomass Indices : 

Biomass indices were calculated for a l l  shrimp species and for  a l l  f i sh  as a 
group for  each survey and for each area (Table 5) .  All fishing areas were 
surveyed in the spring only. More detailed information on biomass indices 
of shrimp species as well as water temperatures, s t r a t a  s izes ,  and towing 
history i s  in Appendix D. Biomass indices were also generated for  major f ish 
and invertebrate taxa and are summarized in Appendix E .  



Table 4. Summary of estimated indices of pink shrimp in numbers by sex and 
age per nautical miles towed for  the areas in the Chignik Distr ic t  
in the spring and autumn of 1984. Numbers were estimated with Eqs. 
6 and 7 as described in the text  and are  unadjusted for  trawl width. 
The symbol (+)  following the number by age of females in the table  
below indicates that  the number i s  for  that age and a l l  older. 

R9e5 Transit ionals 
I I1 I11 I V V VI Males Fmles Totals 

----- --- - --------------- ------------ 
-me-- ---- ---------- -------- 

Hitrofania Bay (Area 286) I I 
27 by, 1984 0 310 794 147 14 + 1 129 86 1 275 1 1,265 
---------------- ----------------I --------- I -------- 
Chi gnik Bay ( h a  287) I I 
30 Ray, 1984 0 1,793 2 , W  67 1 115 + 1 614 3,W 1,091 1 5,185 
16 October, 1964 0 18,273 3,058 889 1% + 1 5,% 1,858 6,492 1 14,388 
-------------------------------------I --------------- I ----- 
Kujulik Bay (Flrea 2e9) I I 
31 Ray, 1984 0 337 3 9  12 + 1 18 585 55 1 658 

19 October, 1984 11 2,168 129 55 + I 1,886 178 1,177 1 2,355 
--l_l____ __-_------ - - - - - - - - - - - - - - - -  ( --- - ( -- 
Ivanof Bay ( k e a  217) I I 
26 Hay, 1984 0 61 176 35 + I 43 173 561 272 

Huiukta Bay (Ilrea 220) I I 

29 Hay, 198) Ib 1,957 5,740 1,662 1,209 377 1 1,713 5,886 3,438 1 10,956 ------------- ------_-___------ --------------------- - - 



Table 5. Summary o f  biomass i n d i c e s  f o r  shrimp and f i s h  by area, c ru i se ,  and s t ra tum f o r  t he  surveys i n  
the  South Peninsula D i s t r i c t  i n  1984. 

Fishing Sect ion/ 
Survey Date 

Pink ~ W P Y  Coonst r i pe Sidestripe M her Total Fish - ------ ------- --------- ---- 
lndew SE Index SE Index SE lndew SE Index SE Index SE I n k x  SE 

- - - -- - - - - 

Stepovak (Ilrea 2!E) 
24 Ray, 1964 

Unga Strait (Rrea 284) 
22 Hay, 1984 8.22 0.07 0.M 0.W .00 .88 0.W 0.w 0.85 0.02 8.27 6.06 4 . 6  1.81 

Pavlof Bay (Ilrea 206) 
i18 Clay, 1984 

I 
--1 

Cn 
Beaver Bay (Area 211) 
21 Clay, 1964 

Belkofski Bay ( h a  212) 
20 Hay, 1984 .00 .OO 8.W 0.W .W .88 8.W 0.w 0.01 0.01 0.02 .00 2.51 8.83 

krzhwoi Bay ( h a  221) 
19 Clay, 1984 0.04 0.02 0.86 0 . 1  8 . N  0.W 0.W 0 .U  0.12 0.84 0.16 0.85 12.40 1.36 



Sex and Age Composit ion: 

Sex and age composi t ion da ta  were c o l l e c t e d  from two sources: 1 )  24 s t a t i o n  
ca tch  samples ( p i n k  shrimp o n l y )  comprised o f  4,250 i n d i v i d u a l s  and 2 )  s i x  
composite subsampl es (1,398 i n d i v i d u a l s )  (Appendix F) . 
As i n  t he  Chign i  k  D i s t r i c t ,  th ree-year -o ld  p i n k  shrimp dominated s p r i n g  sur -  
veys i n  t he  South Peni nsu l  a  D i s t r i c t  (Tab1 e 6) .  Two-year-01 ds and four -year -  
01 ds (and 01 d e r )  were equal 1  y abundant. T r a n s i t i o n a l  s  were most abundant 
f o l  1  owed by females and ma1 es. 

More d e t a i l e d  i n f o r m a t i o n  on age and sex composi t ion o f  p i n k  and humpy shrimp 
a long  w i t h  leng th - f requency  histograms and means and modes o f  shrimp l e n g t h  
i s  i n  Appendix C. 

Speci es Composi ti on : 

Pink shr imp dominated catches i n  a l l  survey areas w i t h  t h e  excep t ion  of Be l ko f sk i  
Bay. Shrimp species composi t ion da ta  a r e  summarized i n  Appendix D. 

F l a t f i s h  ranked f i r s t  i n  abundance (443.63 1 b/TM) f o l l  owed by p o l  1  ock (288.77 
Ibs/TM) and P a c i f i c  cod (82.78 Ibs/TM). Shrimp ranked seventh i n  abundance 
(22.58 1 bs/TM) . 
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Table 6 .  Summary of estimated indices of pink shrimp in numbers by sex and 
age per nautical miles towed fo r  the areas in the S o u t h  Peninsula 
Distr ic t  in the spring of 1984. Numbers were estimated with Eqs. 
6 and 7 as described in the text  and are unadjusted for trawl width. 
The symbol (+ )  following the number by age of females in the table 
below indicates that  the number i s  for that  age and a l l  older. 

------------- --------- -------3--- ----------- ------- --- 
&It's Transit ionals 

I I I 111 I V V VI kls Feuales Totals 

Stepovak Bay ( h a  282) I 1 
24 Ilay, 1904 8 196 1,344 557 60 0 1  127 1,226 886 1 2,159 
- ------ 1 ---- -- I 

Unqa Strait ( h a  284) I I 
22 nay, 1984 0 11 1 769 145 t 1 94 607 244 1 1 , M  -- - P e p -  -- I-- --I 
Pavlof Bay ( h a  206) I I 
28 Ilay, 1% 0 420 1,158 99 41 t 1 288 1,113 317 I 1,710 

Horzhovoi Bay ( h a  221 I I 
19 May, 198) 8 73 1 36 20 + I 64 118 47 1 229 
------ -- - - - -  ----=------- ----- I---a--- - - -  - -------- 



LITERATURE CITED 

ADF&G.  1984. Commercial she1 1 f i s h  regula t ions .  Regulations of the Alaska 
Board of F i she r i e s  f o r  Commercial Fishing i n  Alaska. 1984/85 Edit ion.  
Alaska Dept. of Fish and Game. 11 pp. 

Allen,  J.A. 1959. On t h e  biology of Pandalus borealis Kroyer, w i t h  re ference  
t o  a population o f f  the  Northumberland coas t .  J .  Mar. Biol.  Ass. U . K .  
38: 189-220. 

Anderson, P .A.  1981. A technique f o r  es t imat ing  growth and t o t a l  mor ta l i ty  
f o r  a population of pink shrimp (Pandalus borealis) from t h e  western Gulf 
of Alaska, p. 341-42. In Proceedings of t h e  In terna t ional  Pandalid Shrimp 
Symposium, 13-1 5 February 1979, Kodiak:A;1'Taskay Alaska Sea Grant Report 
N O .  81-3. 519 pp. 

Cochran, W . G .  1977. Sampling Techniques, 3rd Ed. John Wiley & Sons, Inc. 
New York. 428 pp. 

Frechet te ,  J .  and D . G .  Parsons. 1983. Report of shr iqp  ageinq workshop a t  
S te .  Foy, Quebec, i n  May and a t  Dartmouth, Nova Sco t i a ,  in  November 1981. 
NAFO Sc i .  Coun. Studies 6:79-100. 

Frechet te ,  J . ,  S. P i l o t e ,  e t  G .  Chabot. 1981. Donnees pre l iminai res  sur l a  
d i s t r i b u t i o n  v e r t i c a l e  de l a  c r e v e t t e ,  Pandalus borealis,  e t  s e s  implica- 
t i o n s  s u r  l e s  est imations de s tocks ,  i n  Bottom Trawl Surveys, W . G .  Double- 
day and D.  Rivard, ed . ,  Canadian SpecEl  Pub1 i ca t ion  of F i she r i e s  and Aquatic 
Sciences,  No. 58, p. 218-26. 

Gaffney, F .G.  1977. Alaska pandalid shrimp inves t iga t ions ,  1 Ju ly  1976 t o  
30 June 1977. Commercial F isher ies  Research and Development Act, Federal 
Aid Completion Report, Pro jec t  No. 5-42-R. 43 pp. 

Hasselblad, V .  1966. Estimation of parameters f o r  a mixture of normal d i s t r i -  
but ions.  Technometrics 8 ( 3 ) :  431 -44. 

Hughes, S.E. 1976. System f o r  sampling l a r g e  trawl catches of a research 
v e s s e l .  J .  Fish. Res. Board Can. 33:833-839. 

Jackson, P . B .  1968. Alaska pandalid shrimp research,  1 October 1968 t o  31 
December 1968. Commercial F i she r i e s  Research and Devel opment Act, Federal 
Aid Q u a r t e r l y  Report, P ro jec t  No. 5-9-R-4. 22 P P .  

Jackson, P.B.  1973. Kodiak pandalid shrimp research ,  1 J u l y  1972 t o  30 June 
1973. Commercial F isher ies  Research and Development Act, Federal Aid 
Completion Report, Pro jec t  No. 5-25-R. 45 pp. 

Jackson, P .B .  1974. Kodiak pandalid shrimp research ,  1 Ju ly  1973 t o  30 June 
1974. Commercial F i she r i e s  Research and Development Act, Federal Aid 
Completion Report, P ro jec t  No. 5-36-R. 51 pp. 



LITERATURE CITED (Continued) 

Jackson, P . B .  1975. Kodiak pandalid shrimp research ,  1 Ju ly  1974 t o  30 June 
1975. Commercial F i she r i e s  Research and Development Act, Federal Aid 
Completion Report, P ro jec t  No. 5-36-R-2. 32 pp. 

Jackson, P.B.  1980. Alaska pandalid shrimp inves t iga t ions ,  1 J u l y  1979 t o  
30 June 1980. Commercial F isher ies  Research and Development Act, Federal 
Aid Completion Report, Segment 1 ,  Projec t  No. 5-48-R. 45 pp. 

Jackson, P . B .  1981. Alaska pandalid shrimp inves t iga t ions ,  1 Ju ly  1979 t o  
30 June 1981. Commerci a1 Fisher ies  Research and Devel opment Act, Federal 
Aid Completion Report, Segment 1 & 2, P ro jec t  No. 5-48-R. 30 pp. 

Jackson, P . B . ,  L.J.  Watson, and J.A. McCrary. 1983. The Westward Region 
shrimp f i s h e r y  and shrimp research program, 1968-1 981 . Alaska Dept. of 
Fish and Game Informational Lea f l e t  No. 216. 47 pp. 

McCrary, J.A. and D. Petersen.  1970. Pandalid shrimp s t u d i e s ,  1 Ju ly  1969 
t o  30 June 1970. Commercial F i she r i e s  Research and Development Act, Fed- 
e r a l  Aid Completion Report, P ro jec t  No. 5-20-R-1. 45 pp. 

Parsons, D . G .  and E.J. Sandeman. 1981. Groundfish survey techniques a s  applied 
t o  abundance surveys f o r  shrimp, i n  Bottom Trawl Surveys, W . G .  Doubleday and 
D .  Rivard, ed . ,  Canadian Special Pub1 i c a t i o n  of F i she r i e s  and Aquatic Sciences 
N O .  58, p. 124-46. 

Petersen,  D .  1969. Alaska pandalid shrimp research ,  1 April 1969 t o  30 June 
1969. Commercial F i she r i e s  Research and Development Act, Federal Aid Com- 
p le t ion  Report, P ro jec t  No. 5-9-R-4. 22 pp. 

Petersen,  D .  and J.A. McCrary. 1969. Alaska pandalid shrimp research ,  1 October 
1969 t o  31 December 1969. Commercial F isher ies  Research and Development Act, 
Federal Aid Q u a r t e r l y  Report, P ro jec t  No. 5-9-R-4. 30 pp. 

Rasmussen, B .  1953. On the  geographical va r i a t ion  i n  growth and sexual develop- 
ment of the  deep sea prawn (Panda lus  b o r e a l i s ) .  Rep. Norw. Fish. Mari. 
Inves t .  10(3):160. 

Tesch, F.W. 1971. Age and growth, p. 98-126 in  W . E .  Ricker ( e d . ) .  Methods f o r  
assessment of f i s h  production in freshwaters .  IBP Handbook No. 3 ,  2nd Edi- 
t i o n ,  Blackwell S c i e n t i f i c  Pub1 i ca t ions ,  Oxford. 348 pp. 

Tomlinson, P . K .  1971. Program name - NORMSEP. Programmed by Victor  Hasselblad 
and Norman J .  Abrarnson. In Computer Programs --- f o r  Fish Stock Assessment. 
FA0 Fisher ies  Technical Paper 101 , 10 pp. 

Wathne, F .  1977. Performance of t rawls  used i n  resource assessment. Marine 
Fisher ies  Review 39:16-23. 



APPENDIX A 

Gear Description 
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The trawl used in 1984 was developed in 1972-73 by the National Marine Fish- 
e r ies  Service and has been used by the Alaska Department of Fish and Game in 
stock assessment surveys since 1973. The trawl i s  a box-style, high-opening, 
net with a 61 ' footrope (Figures A2-3). The estimated fishing width i s  32- 
34 f ee t ;  the estimated fishing height i s  11.5-13.5 fee t .  The net i s  fished 
from paired 5-1/2 x 8-1/2 foot V-doors on 10 fathom t r i p l e  dandilines (3/8" 
wire rope) which are  attached to the headrope with a 24-inch extension chain, 
to the mid r i b  with an 18-inch extension chain and to the footrope direct ly .  
Twenty-nine 8-inch s teel  f loa ts  attached to the headrope provide f lotat ion.  
A 55-foot t i ck le r  chain and a 61-foot height regulating chain are  attached to 
the footrope wing t ips .  The height regulating chain i s  suspended under the 
footrope by s ix 12-inch dropper chains. The t i ck le r  chain may or may not be 
suspended from a single four-foot dropper chain a t  the mid point of the foot- 
rope. The dropper chain keeps the t ick ler  chain direct ly  under the height 
chain for  towing into the t ide.  Both t ick ler  and height regulating chains 
may be e i ther  of 318-inch or 5116-inch ( the l ighter  chain i s  more effective 
on muddy bottoms). 

The wings, intermediate, and codends are a l l  made of 1-1/4-inch s t retch mesh 
nylon-cotton blend; the codend has an inser t  also made of the same material. 





APPENDIX B 

Variances o f  Age and Sex Composition 



I n  art ~..rrtal-tbi i s h e d  r11anl.tsci-i o t  , Dr-. S t e v e n  Thomssor i ,  for- rner  1  y  s f  
R D F R G ,  snctwed t h a t  t h e  " c o r ~ ~ b i r i a t i o n "  i n e t h o d  111f e s t i r n a t ~ r i q  t n e  
l e n g t h  a n d  s e x  c i l r n p o s i t i ~ = ~ n  I : I ~  n i r i k  s h r i m o  fr-om ~ c t b s a r n p l e s  fr-om 
t i - a w l s  ~ r o v i d e s  lc~wer v a t - i a n c e  t h a r ~  dlrles t h e  " s i m p l e "  r11et held. T w u  
5 1 - r ~ s a m p l e s  of s h r - i m p  w e r e  t ak.en fr-orn e a c h  t ctw i n  t h e  51-tt-vey, 
shr- i rnp f r - i l m  o n e  w e r e  measi-ts-ed a n d  s n t - i n t p  i n  t h e  o t h e r -  w e r - e  tnr-clwrr 
i r i t c ~  a c o m p o s i t e  sl. .rbsample. R t  t h e  f i n i s h  1=1f s c r r - v e y i n q  a strat!-rm, 
a s c t b s a r n p l e  w a s  t a k e r !  fr-cum t h e  tlzlw-by-tow 5 1 - r b s a m p l e  111f a l l  t h e  
t l - ~ w s  a n d  w a s  p r - e s e r v e d .  L a t e r -  i n  t h e  l a b s ? - a t o r y ,  t h e  l e r r g t h s  o f  
s h r - i m p  i r ~  t h e  p r e s e r - v e d  51-rbsamp le w e r e  rneascrred a n d  t h e i r -  s e x e s  
w e r e  d e t  er-rtiiried. Under t h e s e  p r t = ~ c e a u r - e s ,  t h e  s e x  arrd i e n o t h  
c o m p o s i  t icln cart b e  est i mat e d  w i t h  t w c ~  d i f f e r - e r i t  ~ r -oced i - r t - es .  kh i c h  
i s t h e  mor-e pr-ec i s e ?  B e l c ~ w  is a p a r a p h r a s i r ~ g  o f  sorne I = I ~  D r .  
Thompsorr '  s ur ip r \b l  i s h e d  mani.rsct-i ~ t .  

I n  t h e  c c ~ m b i  rrat iitri met h o d ,  t OW-by-t I=IW l e r ~ g  t h  f r e a t - r e r ~ c i e s  are 
c o m b i n e d  w i t h  s e x  f r - e q l - r e r ~ c i e s  f o r -  e a c h  l e n g t h  fr-orn t n e  c o m o ~ = ~ s i t e  
s t - ~ b s a m p l e  (see Eq. 6 i n  t e x t  ) : 

w h e r e  N ( 1 s )  is t h e  e s t i n i a t e d  ni.rr~iber- -.uf i n d i v i d u a l s  w i t h  l e n g t h  1 
arid I : I ~  s e x  s irr t h e  t a x c t n  p e r  n a u t i c a l  mile of t o w ,  m(1s) 1s t h e  
riurnbet- w i t h  l e n g t h  1 a r ~ d  s e x  s i n  t h e  c o m p o s i t e  s c t b s a r ~ ~ p l e ,  m ( l )  
is t h e  n u r n b e r  i n  t h e  c c ~ r i l a c ~ s i t e  s u b s a m p l e  u f  i e r ~ g t h  1, w ( x )  is t h e  
w e i g h t  ctf t h e  t axc l r i  i r i  t n e  c o m o c ~ s i t e  s t - rbsa rnp ie  from tctw x,  W ( x i  
is t h e  w e i g h t  o f  t h e  t a x l s r ~  irr t o w  x, r r ( l x j  is t h e  rrurnber- s h r i m p  
c ~ f  l e n g t h  1 i n  t o w  x  #:if t h u s e  s n r i r i l p  measl.tr-ed c ~ n b o a r d ,  a n d  d is 
t h e  sctril o f  t h e  n a u t i c a l  r n i l e s  t o w e d  i r ~  t h e  s t r - a t u m .  T h e  vali-re of 
N ( l s )  fr-elm t h e  c c t r n b i n a t i i t r ~  r n e t h o d  is arc u r ~ b i a s e d  estirnate of t h e  
t r u e  v a l u e .  T h e  v a t - i a r i c e  of t h e  est i r n a t e d  N (  1s )  is: 

w h e r e  p ( s l 1 )  is t h e  p t -ooor t i ,= t r t  ctf s e x  5 g i v e r 1  t h a t  t h e  l e n g t h  is 
1 i . . ,  a r ~  estimate 1 = 1 f  t h e  c c ~ n d i t i c l r ~ a l  p r - c t b a b i l i t y )  iri t h e  
c l : ~ m p o s i t e  s u b s a m p l e ,  p ( l x )  is t h e  t n e  p r -c~por - t io r r  o f  t h e  s ~ - r b s a m n l e  
fr-om t h e  t o w  x t h a t  is of l e n g t h ,  r t l x )  is t h e  n~.rmber- o f  
i n d i v i d u a l s  u f  t h e  t a x o n  i n  t h e  s u b s a r ~ ~ o l e  f r u r i ~  t i u w  x  t h a t  w a s  
rr~easl-tr-ed or1 b o a r d ,  a n d  N ( 1)  is t h e  est inlate ctf t h e  a b u n d a r ~ c e  of 
s h r i r i i o  r_tf t h e  taxclrr  w i t h  l e r r g t h  1 over -  a l l  t h e  t o w s .  



Irl t he  simeie meti71:ld, t h e  cor~i.j l :~site s l . tosamole i s  t2e sctr-tree ~ : l f  

j~ : i int  i r~f i=trrnat l l r~rr  i:!n 9 ~ 1 t h  . t h e  l e n u t h / ~ i e x  ct:lrnpc1s~t11:~rt: 

whet-e w is t h e  w e i g h t  o f  t h e  cor11pi l s i te  51- tbsample  o f  t h e  taxtztr~, m 
is t h e  ~II-tr~iber- trlf i r r d i v i d u a l s  1r1 t h e  clz~rrioiisite st-tbsarnole of t h e  
taxtrtrt, a n d  W ( j x )  is t h e  w e i g h t  111f t h e  tax or^ i n  s t t -a tur t i  J 

. C W ( j x )  = W ( i j k . x )  i n  EQ. 13. T h e  v a l u e  ctf N ( l s )  ft-or11 t h e  s i r t l o l e  
rnethctd is art u r t b i a s e d  estimate o f  t h e  t r c r e  v a l u e .  T h e  v a t - i a r t c e  
o f  t h e  estimate N ( 1 s )  is: 

w h e r e  a l s l  is t h e  e s t i m a t e d  pt-opor- t ior t  ctf s n t - i r n ~  0 f  s e x  s a n d  o f  
l e n g t h  1 i n  t h e  ct?.rtlpctsite s u b s a m p l e  ( i .e . .  art estimate o f  t h e  . 
j t z i r l t  w r u b a b i l  i t y  tztf l e n g t h  arrd s e x ) .  

Mani p u l a t  i o r t s  o f " t h e  a b o v e  eqr-rat l o u r s  show t h a t  when 1 j t h e  r ~ u r n b e r  
of s h t - i m p  rtieasl-(red is t h e  sarne f o r -  e a c n  t o w  a n d  2j wnen t n e  s i z e  
cor r~pcis i t i i r l r~  is t h e  s a m e  fr-orti tctw t o  t o w ,  t h e  s i m p l e  rllethod 
p t - i tduces  1 o w e t -  v a t - i a n c e s  t hart d o e s  t h e  cornbi rrat i or1 r n e t  hod. 
Hc~wevet-, d a t a  fr-ctm p a s t  siictt-veys i r t d i c a t  es t h a t  s i r e  ctztrrtausi t i cm 
d o e s  v a r y  g r - e a t l y  f r~r t r t~  t o w  t i t  t o w  a n d  is tner-eitztt-e t h e  rrlethctd o f  
pt-ef er-ertce f ot- t h i s t-eaot- t  . 



APPEt4DIX C 

Estimated Indices of Shrimp Abundance by Age and Sex 

LIST OF TABLES 

Appendix 
Tables Page 

C1. Estimated indices of pink shrimp in numbers by sex and age per 
nautical miles towed for  the areas surveyed in the Kodiak Dis- 
t r i c t  in the spring and autumn of 1984 . . . . . . . . . . . . .  27 

C 2 .  Estimated indices of pink shrimp in numbers by sex and age per 
nautical miles towed for  the areas surveyed in the Chignik Dis- 
t r i c t  in the spring and autumn of 1984 . . . . . . . . . . . . .  31 

C3. Estimated indices of pink shrimp in numbers by sex and age per 
nautical miles towed for  the areas surveyed in the South Penin- 
sula Distr ic t  in the spring of 1984 . . . . . . . . . . . . . .  33 

C4. Estimated modes, means, and standard deviations of carapace 
lengths fo r  ages and sexes of pink shrimp sampled from surveys 
in the Kodiak Distr ic t  . . . . . . . . . . . . . . . . . . . . .  34 

C5. Estimated modes, means, and standard deviations of carapace 
lengths for  ages and sexes of pink shrimp sampled from surveys 
in the Chignik Distr ic t  . . . . . . . . . . . . . . . . . . . .  40 

C6. Estimated modes, means, and standard deviations of carapace 
lengths for  ages and sexes of pink shrimp sampled from surveys 

. . . . . . . . . . . . . . . .  in the South Peninsula Distr ic t  42 

LIST OF FIGURES 
Appendix 

Figure 

C 1 .  Histograms of carapace lengths of pink shrimp by sex sampled 
. . . . . . . . . .  from surveys in the Kodiak Distr ic t  i n  1984 44 

C 2 .  Histograms of carapace lengths of pink shrimp by sex sampled 
from surveys in the Chignik Distr ic t  i n  1984 . . . . . . . . . .  52 

C3. Histograms of carapace lengths of pink shrimp by sex sampled 
from surveys in the South Peninsula Distr ic t  in 1984 . . . . . .  56 

C4. Histograms of carapace lengths of pink shrimp by sex sampled 
from surveys in the Kodiak Distr ic t  i n  1984 . . . . . . . . . .  58 



Appendix Table C 1 .  Estimated indices of pink shrimp in numbers by sex and age 
per nautical miles towed for  the areas around Kodiak Island 
and across Shelikof S t r a i t  on the mainland in the spring 
and autumn of 1984. Numbers are estimated with Eqs. 6 and 
7 as described in the text  and are unadjusted for trawl 
width. The symbol (+) following the number by age of 
females in the table below indicates tha t  the number i s  for  
tha t  age and a1 1 older. The term ( N D )  in place of a number 
indicates that  no modes were present in the relevant por- 
tions of the length-frequency histograms. 

Inner Marmot Bay (area 102) 
Flll 

23 June, 1984 I I I I I I I V V V I Qges ................................................................................. 
Ma 1 es 
Transit i ona 1s 
Fema 1 es 

R11 Sexes 0 4,877 2,308 763 2 2 Gll 7,376 

17 September, 1384 

Males 3 1 4,580 4,611 
Transit ionals 3 18 8162 1,720 
Fema 1 es 1,343 899 665 + 2,307 
................................................................................. 
R11 Sexes 31 6,841 1,761 665 0 B 3,238 

Chiniak Bay (Rrea 104) 
Fill 

6 June, 1984 I I I I 1 1  I V V V I Rges ................................................................................. 
Males 3,659 3,659 
Transit i ona 1 s 4,334 5,004 3,338 
Fema 1 es 769 251 + 1,020 ................................................................................. 
all Sexes 0 7,993 5,773 25 1 0 0 14,017 

9 October, 1984 ................................................................................. 
Ma 1 es 1 29 1,120 1,249 
Transit i ona 1 s 286 292 * 578 
Fema 1 es 1,287 487 138 + 1,912 ................................................................................. 
Rll Sexes 129 2,693 779 138 ' 0  0 3,739 

................................................................................. ................................................................................. 
* Because sample distributions are not normal for this sex during this survey, 
the length frequency for this grclup was split at the minimum frequecy between 
the two modes. 



Appendix Table C 1 .  Estimated indices of pink shrimp in numbers by sex and age 
per nautical miles towed for the areas around Kodiak Island 
and across Shelikof S t r a i t  on the mainland in the spring and 
autumn of 1984. Numbers were estimated with Eqs. 6 and 7 as 
described in the text  and are unadjusted for trawl width. 
The symbol (+) following the number by age of females in the 
table below indicates that  the number i s  for  that  age and 
a l l  older. The term ( N D )  in place of a number indicates 
that  no modes were present in the relevant portions of the 
1 ength-f requency his togram (continued) . 

Ugak Bay (area 106) 
Qll 

5 June, 1984 I I I I I I I V V V I Rges ................................................................................. 
Ma 1 es 144 144 
Transitionals 174 75 243 
Fema 1 es 35 30 + 65 ................................................................................. 
R1 1 Sexes 0 318 118 38 0 0 458 

12 September, 1984 
................................................................................. 
Ma 1 es 2 237 239 
Transit ional s 162 14 176 
Fema 1 es 75 4 1 15 + 131 
................................................................................. 
R11 Sexes 2 534 55 15 0 0 606 

Kiliuda Bay (Prea 107) 
$411 

1 1  September, 1384 I I I I I I I V V V I Rg es ................................................................................. 
Ma 1 es 62 1 62 1 
Transitionals 108 79 187 
Fema 1 es 97 144 1 1  + 252 
................................................................................. 
R11 Sexes 8 826 223 1 1  8 0 1,868 

Twoheaded Island (Area 108) 
Rll 

9 September, 1984 I I I I 1 1  I V V V I Qges ................................................................................. 
Males 264 264 
Transitionals 64 18 82 
Females 3 7 20 88 + 285 ................................................................................. 
R11 Sexes 0 425 38 88 0 0 55 1 



Appendix Table C 1 .  Estimated indices of pink shrimp in numbers by sex and age 
per nautical miles towed for the areas around Kodiak Island 
and across Shelikof S t r a i t  on the mainland in the spring and 
autumn of 1984. Numbers were estimated with Eqs. 6 and 7 as 
described in the text  and are  unadjusted for  trawl width. 
The symbol (+)  following the number by age of females in the 
table below indicates that  the number i s  for that age and 
a l l  older. The term ( N D )  in place of a number indicates 
that  no modes were present in the relevant portions of the 
1 ength-frequency histogram (continued) . 

q l i t a k  Bay (Qrea  109) 
Q 1 1  

3 June, 1984 I  I  I  I 1 1  I V V V I Rges ................................................................................. 
Ma 1 es 1,913 648 483 3,050 
Transit  i o n a l s  ND ND 9,141 
Fema 1 es ND + 2,449 ................................................................................. 
R 1 1  Sexes  1,913 ND ND 0 0 0 7,6416 

7 September, 1984 
................................................................................. 
Ma 1 es 5,747 1,623 248 7,624 
Transit  i o n a l s  2,948 1,178 4,126 
Fema 1 es 2,049 1,486 + 3,535 ................................................................................. 
R 1 1  Sexes  5,747 4,577 3,475 1,486 0 0 15,285 

Uyak Bay (Rrea 110) 
Ftll 

16 September, 1384 I  I  I I  I I  I  V V V I Rges ................................................................................. 
Males 1,718 1,718 
Transit  i ona 1 s 352 255 7 6 14 
Fema 1 es 596 1,411 258 22 + 2,287 
................................................................................. 
R 1 1  Sexes  0 2,666 1,666 265 dd a 4,613 .- ? 

Uganik Pay (Rrea 112) 
Ft11 

14 September, 1984 I  1 1  I 1 1  I V V V I  R q e s  
................................................................................. 
Males 17,252 17,252 
Transit  i o n a l s  758 857 1,615 
Fema 1 es 2,446 2,150 1,644 259 + 6,433 
................................................................................. 
R l l  Sexes  0 26,456 3,007 1,644 253 6 25,366 



Appendix Table C 1 .  Estimated indices of pink shrimp in numbers by sex and age 
per nautical miles towed for  the areas around Kodiak Island 
and across Shelikof S t r a i t  on the mainland in the spring and 
autumn of 1984. Numbers were estimated with Eqs. 6 and 7 as 
described in the text  and are unadjusted for trawl width. 
The symbol (+)  following the number by age of females in the 
table below indicates that  the number i s  for  that  age and 
a1 1 older. The term ( N D )  in place of a number indicates 
that  no modes were present in the relevant portions of the 
length-frequency histogram (continued). 

Kukak Bay (Area 114) 
G 1 1  

22 June, 1384 I I I I I I I V V V I A g e s  ................................................................................. 
Males 14,676 110 14,786 
Transi t  iona l s  2,646 45 1 3,4137 
Fema 1 e s  247 368 141 + 756 
................................................................................. 
R l l  Sexes 8 14,676 3,883 8 13 141 8 18,633 

22 October, 1984 

Ma 1 es 47 4,258 132 4,483 
Trans i t ional5  667 667 
Fema 1 es 2,744 26 1 184 + 3,183 
................................................................................. 
6411 Sexes 47 4,258 3,683 26 1 184 ld 8,265 

W i d e  Bay (Area 113) 
R 1 1  

20 June, 1984 I I I I11 I V V V I Ages ................................................................................. 
Ma 1 e s  
Transi t  i ur~a l s 
Ferna 1 e s  

A11 Sexes 0 24,365 1,322 ld rd a 25,687 

20 October, 1984 

Ma 1 es 513 35,822 
Tr-ansit iortals 774 183 
Fernales 10,338 3,047 + 

Q11 Sexes 513 46,316 3,156 8 8 8 5121, 585 



Appendix Table C2.  Estimated indices of pink shrimp in numbers by sex and age 
per nautical miles towed for  the areas in the Chignik Dis- 
t r i c t  in the spring and autumn of 1984. Numbers were e s t i -  
mated with Eqs. 6 and 7 as described in the text and are  
unadjusted for  trawl width. The symbol (+ )  following the 
number by age of females in the table below indicates that 
the number i s  for  that  age and a l l  older. 

................................................................................. ................................................................................. 
Mitrofania Bay (Rrea 201) 

631 1 
27 May, 1984 I I I I11 I V V V I Rges ................................................................................. 
Ma 1 es 
Transit ionals 
Fema 1 es 

G11 Sexes 0 310 794 147 14 0 1,265 

.................................................................................... 
Chignik Bay (Rrea 207) 

I31 1 
30 May, 1984 I I I I11 I V V V I Rges ................................................................................. 
Males 6 14 614 
Transit iona 1 s 884 2,536 3,480 
Females 295 10 67 1 115 + 1,091 ................................................................................. 
Rll Sexes 0 1,793 2,606 67 1 115 0 5,185 

16 October, 1984 

Males 
Transitionals 
Fema 1 es 

GI1 Sexes 0 10,273 3,030 809 136 0 14,308 

Kujulik bay (Qrea 209) 
R11 

31 May, 1984 I I I I11 I V V V I ages ................................................................................. 
Males 1 8 1 8 
Transitionals 276 309 585 
Fema 1 es 4 3 12 + 55 ................................................................................. 
R11 Sexes 0 337 303 12 8 0 658 

19 October, 1984 

Ma 1 es 11 389 1,000 
Transit ionals 173 5 178 
Fema 1 es 938 124 55 + 1,177 
................................................................................. 
R11 Sexes 11 2,160 123 55 0 0 2,355 

-Conti nued- 



Appendix Table C2. Estimated indices of pink shrimp in numbers by sex and age 
per nautical miles towed for  the areas in the Chignik Dis- 
t r i c t  in the spring and autumn of 1984. Numbers were e s t i -  
mated with Eqs. 6 and 7 as described in the text  and are 
unadjusted for trawl width. The symbol (+) following the 
number by age of females in the table below indicates tha t  
the number i s  for  that  age and a1 1 older (continued). 

................................................................................. ................................................................................. 
Ivanof Bay (Rrea 217) 

Q1 1  
26 May, 1384 I I I I I I I V V V I Rges 

Males 
Transit ionals 
Ferna 1 es 

Fl11 Sexes 0 6 1 176 35 0 8 272 

Kuiukta Bay (Flrea 220) 
R11 

29 May, 1384 I I I I I I I V V V I Flg es ................................................................................. 
Males 1,713 1,713 
Transit ionals 245 5,561 5,886 
Ferna 1 es 173 1,68Z l,2@8 377 3,438 ................................................................................. 
R11 Sexes 0 1,357 5,748 1,682 1,288 377 la, 356 



Appendix Table C3. Estimated indices of pink shrimp in numbers by sex and age 
per nautical miles towed for  the areas in the S o u t h  Pen- 
insula Distr ic t  in the spring of 1984. Numbers were e s t i -  
mated with Eqs. 6 and 7 as described in the text and are  
unadjusted for  trawl width. The symbol (+) following the 
number by age of females in the table below indicates tha t  
the number i s  fo r  tha t  age and a l l  older. 

St epovau Bay (Rrea 202) 
Qll 

24 May, 1984 I  I  I  I11 I  V V V I  Rges 

Ma 1 es 127 127 
Transit ionals 53 1,173 I, 226 
Fema 1 es 18 17 1 557 60 + 886 ................................................................................. 
all Sexes 0 198 1,344 557 60 0 2,159 

Unga Strait (Rrea 204) 
Rll 

22 May, 1984 I  I I I  I  I I  V V V I Rges 

Males 
Transit ionals 
Fema 1 es 

Rll Sexes 0 Ill 769 145 0 0 1, 025 

Pavlof Bay (Rrea 286) 
Ql1 

20 May, 1984 I  I  I  I  I  I I  V V V I  Rges ................................................................................. 
Ma 1 es 268 12 280 
Transit ionals 152 96 1 1,113 
Fema 1 es 177 99 41 + 317 ................................................................................. 
a11 Sexes 0 420 1,150 93 4 1 ld 1,7116 

Morzhovol Bay (Rrea 221) 
FIll 

19 May, 1984 I  I  I  I  I I  I  V V V I Rg es ................................................................................. 
Males 64 6 4 
Translt ionals 9 109 118 
Fema 1 es 27 20 + 4 7 
................................................................................. 
Rll Sexes 0 7 3 136 20 0 0 229 



Appendix Tab1 e C4. Estimated modes, means, and standard deviations of carapace 
lengths for  ages and sexes of pink shrimp from around Kodiak 
Island and across Shelikof S t r a i t  on the mainland. Modes 
were picked off 1 ength-frequency h i  s tograms (Appendix Figure 
C 1 )  while means were estimted with NORMSEP (Tom1 inson 1971 ) 
from the length frequencies. Values for modes are the length- 
class ( .O = .00-->.49 and .5 = .50-->.99). 

I n n e r  Marrliot B a y  (Qrea 182) 

Mode S t d .  
23 J u n e ,  1384 Q g e  Mean Dev. X N _____------------------------------------------------------------ 

Males I I 14. ld l la8 3,333 

T r a n s  i t i o n a  1  s I I 1 4 . 5  
I 1 1  1 3 . 5  

I 1 1  1 3 . 5  41.7 33 334 
F e m a  1 es I V  2 2 . 1  1 .  41 65 763 

v+ 25.3 41. 1 2 .- 
La 2 

----------------------------------------------------------------- 

Mc~de S t d .  
17 S e p t  e r ~ i b e r ,  1 3 8 4  R g e  Mear~ Dev .  X N 
................................................................. 

Males I  7 . 5  
I I 1 5 .  5 

I  I  1 8 . 5  46 1 ,343  
Ferna 1 es I  I  I  21. 3 @. 5 3 1  8'33 

IV+ ,- - LA. 3 8. 7 23 1565 
................................................................. ................................................................. 

C h i n i a k  B a y  (184) 
Mode S t d .  

€ J u n e ,  1 9 8 4  a g e  Mean D e v .  % N 

Males I I 13.8 188 3,653 

Ferna 1 es I I I  19. 7 1 .  a 75 763 
I V +  ? - dZ. 0 1 .  c3 25 25 1 



Append i x  Table  C4. Est imated modes, means, and s t a n d a r d  d e v i a t i o n s  o f  ca rapace  
l e n g t h s  f o r  a g e s  and s e x e s  of pink shrimp from around Kodiak 
I s l a n d  and a c r o s s  She l ikof  S t r a i t  on t h e  mainland. Modes 
were picked o f f  1 ength-frequency h i s  tograms (Appendix F i g u r e  
C1) w h i l e  means were e s t i m a t e d  w i t h  NORMSEP (Tom1 inson  1971 ) 
from t h e  l e n g t h  f r e q u e n c i e s .  Values f o r  modes a r e  t h e  l e n g t h  
c l a s s  (.O = .00-->.49 and .5 = . 5 0 - 3 . 9 9 )  ( c o n t i n u e d ) .  

----------------------------------------------------------------- ----------------------------------------------------------------- 
C h i r ~ i a k  Bay (184) 

Mode S t d .  
3 O c t o b e r ,  1384 Q g e  Mean Dev. X N ................................................................. 

T r a n s i t  i o n a  1 s I I 18. Q 
I I I 21. 8 

Ugak Bay (fired 186) 
M~ld e S t d .  

5 J u n e ,  1384 a g e  Mean Dev. X N 
................................................................. 

Ma 1 es I I 13.5 108 144 

Mc~de S t d .  
12 S e p t  ernber-, 1384 Q!Je Mean Dev. % N 
----------------------------------------------------------------- 

Males I 3.5 1 i2 
1 1  15.5 33 237 

Transitionals I I 18.8 
I 1 1  21.5 

-Conti nued- 



Appendix Table C4. Estimated modes, means, and standard deviations of carapace 
lengths for  ages and sexes of pink shrimp from around Kodiak 
Island and across Shelikof S t r a i t  on the mainland. Modes 
were picked off 1 ength-frequency his tograms (Appendix Figure 
C1) while means were estimated with NORMSEP (Tomlinson 1971) 
from the length frequencies. Values for  modes are the length- 
class (.O = .00-->.49 and . 5  = .50-->.99) (continued). 

K i l i u d a  Bay ( R r - e a  187) 
Mode S t d .  

1 1  September ,  1384 Qqe Mean Dev. X N ................................................................. 
M a l e s  I I 15.5 188 62 1 

T r a n s i t  i o n a l s  I I 18. E' 0.8 58 1 88 
I 1 1  20.3 8.8 42 73 

I I 18. E 8.5 38 37 
Fema 1  es I 1 1  22.8 1. 2 57 144 

I V+ 25.4 8.4 4 1 1  ----------------------------------------------------------------- ----------------------------------------------------------------- 

Twoheaded I s l a n d  ( Q r e a  188) 
Mode S t d .  

3 September ,  1384 a g e  Mean Dev. X N 
................................................................. 

M a l e s  1 1  15.8 1 @@ 264 

R l i t a k  B a y  ( Q r e a  183) 
Mc~de S t d .  

3 June,  1984 R g e  Mean Dev. X N ................................................................. 
I 13.3 1. 2 63 1,313 

Males I I 17.6 @. 7 ~1 648 
I 1 1  13.6 8.5 16 483 



Append x Table  C4. Est imated modes, means, and s t a n d a r d  d e v i a t i o n s  o f  ca rapace  
l e n g t h s  f o r  ages  and s e x e s  of pink shrimp from around Kodiak 
I s1  and and a c r o s s  She1 i kof S t r a i t  on t h e  mainland.  Modes 
were picked o f f  l eng th- f requency  his tograms (Appendix F igure  
C1) w h i l e  means were e s t i m a t e d  w i t h  NORMSEP (Tom1 inson  1971 ) 
from t h e  l e n g t h  f r e q u e n c i e s .  Values f o r  modes a r e  t h e  l e n g t h -  
c l a s s  ( . O  = .00-->.49 and . 5  = .50-->.99) ( c o n t i n u e d ) .  

----------------------------------------------------------------- ----------------------------------------------------------------- 
O l i t a k  B a y  (Qrea 189) 

Mode S t d .  
7 S e p t e m b e r ,  1384 R Q ~  Mean Dev .  X N ................................................................. 

I 15.1 1. rd 75 5,747 
Males I I 18.5 8. 6 21 1,629 

I11 21.3 0.4 3 248 

Ferna 1 es I I I 22. 4 8.9 58 2,843 
I V+ 24.5 QI. 8 42 1,486 

................................................................. 

Uyak B a y  (Qrea 118) 
Mode S t d .  

16 S e p t e m b e r ,  1964 Q g e  Mean D e v .  X N ----------------------------------------------------------------- 
Males I I 14.5 18d 1,718 

I I 16.5 
T r a n s i t  i c ~ n a  1 s I 1 1  28. 8 

I V  23. 8 

I I 17. 1 8. 8 26 596 
Ferna 1 es I I I 28.4 1.8 62 1,411 

I V  23.3 1.8 1 1  258 
V+ 26.5 1 lid 

.- .- 

----------------------------------------------------------------- ----------------------------------------------------------------- 

U g a r ~ i k  B a y  (Qrea 112) 
Mctde S t d .  

14 S e p t e m b e r ,  1984 a g e  Mean Dev .  X N ................................................................. 
Males I I 14.0 180 17,252 

T r a n s i t  i o n a l s  I I 17.8 
111 21. a 

I I 17.8 38 3,446 
Fema 1 es I11 20.8 la. 6 33 2, 150 

I V  22.6 8.9 25 1,644 
V+ 25.4 8.5 4 253 

................................................................. 



'PP lendix Table C4. Estimated modes, means, and standard deviations of carapace 
lengths for ages and sexes of pink shrimp from around Kodiak 
Island and across She1 i kof S t r a i t  on the mainland. Modes 
were picked off 1 ength-frequency hi stograms (Appendix Figure 
C 1 )  while means were estimated with NORMSEP (Tomlinson 1971) 
from the length frequencies. Values fo r  modes are  the length- 
class (.O = -00-->.49 and . 5  = .50-->.99) (continued). 

Kukak Bay ( a r e a  114) 
Mode S t d .  

22 June,  1384 n g e  Mean Dev. X N ----------------------------------------------------------------- 
M a l e s  I I  14.5 93 14,676 

I 1 1  18.8 1 1 18 

T r a n s i t  i u n a  1s I 1 1  13.7 8.7 05 2,646 
I V  21.8 8.6 15 45 1 

I 1 1  20.7 8.5 33 247 
Ferna 1 es I V  22.9 8.5 43 368 

V +  25.3 1.8 13 141 
................................................................. 

Made Std. 
22 O c t o b e r ,  1384 n q e  Mean Dev. % N 
................................................................. 

I  3.5 1 47 
M a l e s  1 1  16.8 3,  4,25@ T E  

I 1 1  13.8 4 132 

T r a n s i t  i o n a l s  I 1 1  22.8 1 C38 667 

Wide Bay (Qr-ea 113) 
Mode S t d .  

ZQ June,  1384 R o e  Mear~ Dev. X N 
----------__-_--__-----------------------------------.----.-------- 

Ma 1 es I  I  12.5 188 2@,334 

I  I  14.8 
T r a n s i t  i o n a l s  I  I  I  18.0 

Ferna 1 es  I  I  13.5 75 368 
I 1 1  13. 5 25 126 

----------------__----------------------------------------------- 



Appendix Tab le  C4. Est imated modes, means, and s t a n d a r d  d e v i a t i o n s  o f  ca rapace  
l e n g t h s  f o r  ages  and s e x e s  o f  pink shrimp from around Kodiak 
I s l a n d  and a c r o s s  She1 ikof  S t r a i t  on t h e  mainland. Modes 
were picked o f f  l eng th- f requency  his tograms (Appendix F i g u r e  
C1) w h i l e  means were e s t i m a t e d  w i t h  NORMSEP (Tom1 inson 1971 ) 
from t h e  l e n g t h  f r e q u e n c i e s .  Values f o r  modes a r e  t h e  l eng th-  
c l a s s  (.O = .00-->.49 and .5  = .50-->.99) ( c o n t i n u e d ) .  

----------------------------------------------------------------- ----------------------------------------------------------------- 
Wide Bay (Qt-ea 119) 

Mode S t d .  
20 October, 1384 R y e  Mean Dev. X N ................................................................. 

I 7.5 1 513 
Males I I 15.8 33 33,812 

Transit ionals I I 17.5 
I 1 1  28.8 

F e m a  1 es I I 17.8 la. 7 77 la, 338 
1 1 1  13.4 1.2 23 3,047 ----------------------------------------------------------------- ----------------------------------------------------------------- 



Appendix Table C5. Estimated modes, means, and standard deviationsofcarapace 
lengths for  ages and sexes of pink shrimp from the Chignik 
Distr ic t .  Modes were picked off length-frequency histograms 
(Appendix Figure C2) while means were estimated with NORMSEP 
(Tom1 inson 1971 ) from the length frequencies. Values for  
modes are the length-class ( . O  = .00-->.49 and .5  = .50-->.99). 

.......................................................................... -------------------------------------------------------------------------- 
Mitrofania Bay (Rrea 201) 

Mode Std. 
27 May, 1964 m e  Mean Dev. X N .......................................................................... 

Ma 1 es I I 13.0 100 129 

Trans it iona 1 s 11 13.5 
I11 16.0 

I I 15.0 16 45 
Fema 1 es I I I 20.2 0.0 25 69 

I V 2 2 . 3  0.9 53 147 
V+ 24.3 8. 1 5 14 .......................................................................... .......................................................................... 

Chignik Bay (Rrea 287) 
Mode Std. 

30 May, 1984 Rye Mean Dev. % N .......................................................................... 

Transit ionals I I 13.4 8.33 25 884 
111 18.4 8.34 7 5  2,596 

I I 13.5 27 295 
Fema 1 es I11 18. 1 8.3 1 16 

I V 21.6 1. @ 62 67 1 
V+ 23.4 1.2 1 1  115 .......................................................................... 

Mode Std. 
16 October, 1384 m e  Mean Dev. % N .......................................................................... 

Ma 1 es I I 15.0 100 5,966 

Transitionals I I 16.7 8. 3 20 374 
I11 20.2 1.5 80 1,476 

I I 18.0 0.7 6 1 3,933 
Fema 1 es I I I 21.0 8.7 24 1,554 

I V 23.0 16. 3 112 883 
V+ 26.0 QI. 6 3 136 .......................................................................... .......................................................................... 

-Conti nued- 



Appendix Figure C 5 .  Estimated modes, means, and standard deviat ions of carapace 
lengths f o r  ages and sexes of pink shrimp from the Chignik 
D i s t r i c t .  Modes were picked off 1 ength-frequency hi stograms 
(Appendix Figure C2) whi l e  means were estimated with NORMSEP 
(Tom1 inson 1971 ) from the 1 ength frequencies. Values f o r  
modes a r e  the length-class ( . O  = .00-->.49 and .5  = .50--> 
.99) (continued) . 

---=----==-====--------==------------------------------------------------- --- ---- - -------- ................................................. 
K u j u l  i k Bay (area 209) 

Mode Std. 
31 May, 1984 QkIe Mean Dev. % Y .......................................................................... 

na 1 es I I 12.5 180 1 a 

Transit ionals I I  13. 5 
I I I 18.0 

Fema 1 es I I 14. a 7 8 4 3 
1 1 1  50.5 22 12 

.......................................................................... 
Mode Std. 

19 October, 1384 Gge Mean Dev. % N .......................................................................... 
Ma 1 es I 8.0 1 1 1  

i! 15.5 39 389 

Transit lonals I I 18. d 
111 22 .  0 

I I 18.5 a .  3 85 998 
Females I I I 21.7 d .  5 11 124 

I v+ 24. a a.  3 5 55 
---------_---_----_------------------------------------------------------- -------------------------------------------------------------------------- 
Ivanof Bay (Rrea 217) 

Mode Std. 
19 October, 1384 age Mean "uv. 'C N .......................................................................... 

Ma 1 es I 8. 'a 180 43 

Transit ionals I I  15. 1 Q. 3 1 a 17 
1 1 1  !8.5 B. 9 96 156 

I I  14. 0 L 1 
- 

Fema 1 es I 1 1  21.7 36 20 
I V+ 24. 6 63 35 

-------=---=------------------------ ................................... ------- - ,,-,-,------------------=----------------------------------- 
Kulukta Bay (Rrea 220)  

Mode Std. 
29 May, 1984 age Mean Dev. X N .......................................................................... 

Ma 1 es I I i2.0 160 1,713 

Translt ionals I I 13.0 
1 I I 10.5 

111  18. 5 1'3 173 
Fema 1 es I V 20.1 a. 6 43 1,682 

V 2 2 . 3  a .  5 35 1,208 
V I + Z b .  1 d .  7 r i  377 

* -. 
.......................................................................... ------------_----__------------------------------------------------------- 



Appendix Table C6. Estimated modes, means, and standard deviat ions of carapace 
lengths f o r  ages and sexes of pink shrimp from the South 
Peninsula D i s t r i c t .  Modes were picked off  length-frequency 
histograms (Appendix Figure C3) while means were estimated 
with NORMSEP (Tomlinson 1971) from the length frequencies. 
Values f o r  modes a r e  the length-class ( . O  = .00-->.49 and 
.5 = .50-->. 99).  

.................................................................... 

Stepovak Bay (area 202) 
Mode Std. 

24 May, 1904 age Mean Dev. % N ................................................................. 
Ma 1 es I I 12.5 188 127 

Transit ionals I I 13.8 1.0 4 53 
I I I 18.5 1.0 96 1,173 

I I 13.8 2 18 
Fernales I11 28.4 1.5 22 171 

I V 22.1 1.8 78 557 
V + 24.6 '21. 4 6 49 ................................................................. ................................................................. 

Unga Strait (area 204) 
Mode Std. 

22 May, 1384 age Mean Dev. % N ................................................................. 
Ma 1 es I I 13.0 180 34 

Transit ionals I I 13.5 
I11 18.0 

Fema 1 es 111 18.7 1.1 4 1 99 
IV+ 22.1 1.1 59 145 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Pavlof Bay (Rrea 206) 
Mode Std. 

20 May, 1384 Mean Dev. % N ................................................................. 
Ma 1 es I I 12.5 36 268 

I11 15.5 4 12 

Tranritionals I I 14.8 
111 17.5 

Fema 1 es I11 17.6 0.6 59 177 
I V 21.0 1. 8 33 99 
V + 24.8 0.6 8 4 1 

................................................................. 



Appendix Table C6. Estimated modes, means, and standard deviat ions of carapace 
lengths f o r  ages and sexes of pink shrimp from the South 
Peninsula D i s t r i c t .  Modes were picked off  length-frequency 
histograms (Appendix Figure C3) while means were estimated 
with NORMSEP (Tom1 i nson 1971 ) from the 1 ength frequencies . 
Values fo r  modes a r e  the length-class ( . O  = .00-->.49 and 
. 5  = .50-->. 99) (continued) . 

................................................................. 
Morzhovoi Bay (Rrea 221) 

Mode Std. 
19 May, 1984 m e  Mean Dev. % N 

Males I I 11.0 100 64 

Transitionals I I 13.5 
I I I 16.5 

Fema 1 es I I I 17.5 57 27 
I v+ 21.0 4 3 20 

................................................................. 



Inner Mar-mot Bay - SprIrbg Survey Inner tlarmot Bay - Fal  l Survey 

Appendix Figure C 1 .  Histograms of carapace lengths of pink shrimp by sex from 
around Kodiak Island and across Shelikof S t r a i t  on the 
mainland. Frequencies from the composite samples were 
expanded to number per trawl mile with Eqs. 6 and 7 in 
the tex t .  The numbers have not been expanded for the 
area swept by the trawl. Roman numerals approximately 
flag lengths tha t  correspond to ages. 



Uyak Bay - Fall Survey Uganlk Bay - Fall S u r ~ e y  

Appendix Figure C 1 .  Histograms of carapace lengths of pink shrimp by sex from 
She1 i kof S t r a i t  on the mainland. Frequencies from the 
composite samples were expanded to number per trawl mile 
with Eqs. 6 and 7 in the tex t .  The numbers have not been 
expanded for the area swept by trawl. Roman numerals 
approximately f 1 ag 1 engths that  correspond to ages (con- 
t i  nued) . 



R l  l tak  Bay - Sprlng Sur.rey Alltak Bay - Fall Survey 

381- 

2a - 

- 11 and 111 - 

sm--, , I I 1 ,  I 1 ,  1 1 1 1 1 1  
6 I I 16 21 Ir 

Appendix F i g u r e  C1. Histograms of carapace l eng ths  o f  p i n k  shr imp by sex f rom 
around Kodiak I s l a n d  and across S h e l i k o f  S t r a i t  on t h e  
mainland. Frequencies f rom t h e  composi te samples were 
expanded t o  number p e r  t r a w l  m i l e  w i t h  Eqs. 6 and 7 i n  
t h e  t e x t .  The numbers have n o t  been expanded f o r  t he  
area swept by  t r a w l .  Roman numerals approx imate ly  f l a g  
l eng ths  t h a t  cor respond t o  ages (con t inued) .  



Kllluda Bay - Fa)\ Survey Tvoheaded Island - F a l l  Survey  

Appendix Figure C1. Histograms of carapace lengths of pink shrimp by sex from 
around Kodiak Island and across Shelikof S t r a i t  on the 
mainland. Frequencies from the composite samples were 
expanded to number per trawl mile with Eqs. 6 and 7 in 
the text .  The numbers have not been expanded for the 
area swept by trawl. Roman numerals approximately f lag 
lengths that  correspond to ages (continued). 



Chlnl ak Bay - Spr lnq Survey - 
hiniak say - 'a?) S u r v e y  

Appendix Figure C 1 .  Histograms of carapace lengths of pink shrimp by sex from 
around Kodiak Island and across Shelikof S t r a i t  on  the 
mainland. Frequencies from the composite samples were 
expanded to number per trawl mile with Eqs. 6 and 7 in 
the tex t .  The numbers have not been expanded for the area 
swept by the trawl. Roman numerals approximately f lag 
1 engths that  correspond t o  ages (continued). 



Ugak Bay - Spring Survey Ugak Bay - Fal l  Survey 

Appendix Figure C 1 .  Histograms of carapace lengths of pink shrimp by sex from 
around Kodiak Island and across Shelikof S t r a i t  on the 
mainland. Frequencies from the composite samples were 
expanded to number per trawl mile with Eqs. 6 and 7 in 
the tex t .  The numbers have not been expanded for the area 
swept by the trawl. Roman numerals approximately f lag 
lengths that  correspond t o  ages (continued). 



Kukak Bay - Sprlng Survey Kukak Bay - Fal l  Survey 

UIWPIXE LENGTH tml 

-Conti nued- 

Appendix Figure C1. Histograms of carapace lengths of pink shrimp by sex from 
around Kodiak Island and across Shelikof S t r a i t  on the 
mainland. Frequencies from the composite samples were 
expanded t o  number per trawl mile with Eqs. 6 and 7 in 
the tex t .  The numbers have not been expanded for the area 
swept by the trawl. Roman numerals approximately f lag 
1 engths that  correspond t o  ages (continued). 



Y I d e  Bay - Spr lng Survcy Vlde Bay - Fat I Survey 

CWWPCE LENGTH rml WIPRCE LENGTH lml 

Appendix Figure C 1 .  Histograms of carapace lengths of pink shrimp by sex from 
around Kodiak Island and across Shelikof S t r a i t  on the 
mainland. Frequencies from the composite samples were 
expanded to number per trawl mile with Eqs. 6 and  7 in 
the tex t .  The numbers have not been expanded for the area 
swept by the trawl. Roman numerals approximately flag 
lengths that  correspond t o  ages. 



M l t r o f a n l a  Is land - Sprlng Survey 

Appendix Figure C 2 .  Histograms of carapace lengths of pink shrimp by sex from 
the Chignik Distr ic t .  Frequencies from the composite 
samples were expanded t o  number per trawl mile with Eqs. 
6 and 7 in the text .  The numbers have n o t  been expanded 
for the area swept by the trawl. Roman numerals approxi- 
mately flag 1 engths that  correspond t o  ages (continued) . 



Ivanof Bay - Spring Survey 

- 
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Ku luk ta  Bay - Spr lng Survey 

-Conti nued- 

Appendix Figure C 2 .  Histograms of carapace lengths of pink shrimp by sex from 
the Chignik D i s t r i c t .  Frequencies from the composite 
samples were expanded t o  number per trawl mile with Eqs. 
6 and 7 in the t ex t .  The numbers have not been expanded 
f o r  the area swept by the trawl.  Roman numerals approxi- 
mately f l ag  1 engths t ha t  correspond t o  ages (continued). 



Chlgnlk - Sprlng S u r v e y  Chlgnlk - F a l l  S u r v e y  

FErnES 

Appendix Figure C2. Histograms of carapace lengths of pink shrimp by sex from 
the Chi gni k Distr ic t .  Frequencies from the composite 
samples were expanded to  number per trawl mile with Eqs. 
6 and 7 in the text .  The numbers have n o t  been expanded 
for  the area swept by the trawl. Roman numerals approxi- 
mately flag lengths tha t  correspond to ages (continued). 



KuJul lk Bay - Spring Survey  K u J u l  Ik  Bay - F a l l  Survey 

pendix Figure C2. Histograms of carapace lengths of pink shrimp by sex from 
the Chignik Dis t r ic t .  Frequencies from the composite 
samples were expanded to number per trawl mile with Eqs. 
6 and 7 in the text .  The numbers have not been expanded 
for  the area swept by the trawl. Roman numerals approxi- 
mately f lag lengths that correspond to ages. 



Stopovak Bay - Spring Survey Unga S t r a l t  - Sprlng Survey 

-Conti nued- 

Appendix Figure C3. Histograms of carapace lengths of pink shrimp by sex from 
the S o u t h  Peninsula Dis t r ic t .  Frequencies from the compo- 
s i t e  samples were expanded t o  number per trawl mile with 
Eqs. 6 and 7 in the tex t .  The numbers have not been 
expanded fo r  the area swept by the trawl. Roman numerals 
approximately f lag lengths that  correspond to ages (con- 
t i  nued) . 



P a v l o f  Bay - Sprlng Survey Morzhovol Bag - Spr lnq Survey 

Appendix Figure C3. Histograms of carapace lengths of pink shrimp by sex from 
the South Peninsula Distr ic t .  Frequencies from the compo- 
s i t e  samples were expanded to number per trawl mile with 
Eqs. 6 and 7 in the tex t .  The numbers have not been 
expanded for  t h e  area swept by the trawl. Roman numerals 
approximately f lag lengths that correspond t o  ages (con- 
t i  nued) . 
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Appendix Table Dl. Biomass indices for  shrimp and f ish by area, cruise ,  and stratum in 
the vicini ty  of Kodiak Island and across the Shelikof S t r a i t  on the mainland. 
Water temperatures from XBT casts are  included where available. Information about 
each stratum in each area i s  given to  the r ight  of the name of the area, the cruise 
number, and the date the area was surveyed. Biomass estimates (calculated with Eq. 
1 ) and indices of abundance (calculated with Eq. 3 )  for each taxa are 1 isted for  
each stratum within an area the combined for  an area to ta l .  Units are fathoms, 
knots, nautical miles , degrees Cel s ius ,  and pounds. Whenever an index or estimate 
i s  zero and i t s  coefficient of variation i s  not, the value of the estimate i s  less  
than .005. The 1 e t t e r s  SE signify standard error  of the estimates in the row imme- 
diately above. 

- - - - - - - - 

Im kr#t ( f h a  1$2) Strata Strata Tows Depth of Tows Uater Temperatures 
Cruise 81581 N w k r  h a  Made Mean SD Surface b t t a  
23 June, 1984 

2 3. % 7 83 16.23 
3 1-46 2 61 7.87 11.7 5 

Pink Hwoy Cmmtrlpe Sidestripe 0 t h  Total F i s h  
--- - - - - - - - - - - -- 

man Lbs/HI T d  (Stratum) 133 8 0 9 4 145 658 
SE 53 0 0 6 2 68 135 

haass Index (Stratum) 8.78 0.89 0.80 QBS 8.63 0.85 3. e2 
SE 8.31 0.88 8.88 0.03 0.81 8.35 1.15 
CV 0.4 8 0 8.69 8.51 8.41 0.3 

Clean Lbs/M Tcued (Stratur) 738 4 8 1 8 735 385 
SE 37 4 8 1 8 i?2 18 

Biailss Index (Stratum) 0.21 .W 0. a . W  8.00 8.21 0.89 
SE 8.01 .88 0.88 -88 0. %8 8.81 8.81 
CV 0.85 1.12 0 1.41 0 8.03 8.86 - 

k a n  Lh/M T a d  (Total) 168 8 0 8 4 172 634 
SE 5 1 8 'a 6 2 57 1 84 

B i a s  Index (Total) 8.90 .88 8.88 8.85 8.83 1.66 3.98 
SE 8. 32 .88 8.88 16.03 0.81 8.E 1.13 
CV 8.32 1.12 8 8.69 8.51 8.33 8 . B  

Inner k m t  ( h a  102) St ratw Strat w Tom Deoth o f  Tom Uater 'merat ures 
Crulse 6403 Nwber Rrea h d e  kan SD Surf ace Pattw 
17 September, 1984 -- 

2 3. % 8 74 18.73 10.6 0.4 
3 1-48 2 64 0 11 7.3 

Pink H u g y  hnstrlpe Sldetrlpe M her Total F l s h  

Mean Lbs/M T w d  (Stratw) 1 U 8 1 3 8 156 1,738 
SE 56 B 1 2 2 5B 382 

Biwass Index (Stratum) 8.85 8.88 .00 8.02 3. 65 8.92 18.21 
SE 8.33 8.80 .00 8. dl  8. 02 8.34 2.25 
CJ 0.39 0 0. 82 a. 65 8.32 8.57 0.22 

- 

kan bs/M Towed (Stratuo) 578 2 3 8 1 576 68s 
SE 274 2 2 8 1 276 60 

Biomass Index (Stratup) a. :5 .00 . # 0.m .8% 8.16 8.19 
SE 6.86 . m .00 8.00 .# 0. BB 0.02 
CV 8.48 1.29 8.58 8 1.41 8.46 8.1 



Appendix Tab le  D l .  Biomass i n d i c e s  f o r  shr imp and f i s h  by area, c ru i se ,  and s t r a tum i n  
t h e  v i c i n i t y  o f  Kodiak I s l a n d  and across t h e  She l i ko f  S t r a i t  on t he  mainland. 
Water temperatures from XBT cas t s  a r e  i nc l uded  where a v a i l a b l e .  In fo rmat ion  about  
each s t r a tum i n  each area i s  g i ven  t o  t h e  r i g h t  of t h e  name of t he  area, t he  c r u i s e  
number, and t h e  da te  t he  area was surveyed. Biomass es t imates  ( c a l c u l a t e d  w i t h  Eq.  
1  ) and i n d i c e s  o f  abundance ( c a l c u l a t e d  w i t h  Eq. 3 )  f o r  each taxa  a re  1  i s t e d  f o r  
each s t r a tum w i t h i n  an area t h e  combined f o r  an area t o t a l .  U n i t s  a re  fathoms, 
knots,  n a u t i c a l  m i l e s ,  degrees Ce ls ius ,  and pounds. Whenever an index o r  e s t i m a t e  
i s  ze ro  and i t s  c o e f f i c i e n t  o f  v a r i a t i o n  i s  no t ,  t h e  va l ue  o f  t h e  es t imate  i s  l e s s  
than  .005. The l e t t e r s  SE s i g n i f y  s tandard  e r r o r  of t h e  es t imates  i n  the  row imme- 
d i a t e l y  above ( c o n t i  w e d ) .  

- - -- - - - - -- -- - - 

Inner h m t  (Area 102) ICmt lnue fra Prwious Pagel 
Cruise 8483 
17 September, 1984 Pink Humy Coonstripe Slde5trlpe Other Total F i g  

k a n  Lbs/M T a d  (Total) 163 0 1 3 8 175 1,689 

SE 55 0 0 2 3 56 372 
0 1 0 ~ 5 5  Index (Total) 1.01 .88 .a 0.02 0.85 1.88 10.41 

SE 0.34 . 00 .88 0.81 0.02 0.34 2.8 

CV 0.34 1.29 8.68 8.65 0.32 0.32 6.22 
------ - - --------- - 
k m t  Island ( h a  103) Stratur Stratu Torr Depth of Tom Uater Teuwratures 
Cruise 8403 Nurber Area M e  lkan SD Surf ace b t t a  
19 Septemkr, 1964 --- 

1 23.7 6 92 5.42 10.8 0.2 
Plnr Humpy Coonstripe Sldestri pe Mher Total Fish 

-------- ---------- 
k a n  Lbs/M Toned (Total) 3 1 0 0 12 19 322 1,472 

SE I a 8 e 7 13 163 1~ 
Bi mass Index (Total) 1.31 0.88 8. 8. 85 0.89 1.45 6. €2 

SE 8.47 8. $a 0.00 0. 03 8.86 0.46 0.73 
CV 8.36 0 8 0.59 8.68 0.32 8.11 

- - - - - - - - - - - - - - - - - 
Chiniak Bay !Rwa 184) Stratur Stratum Tous Depth of  Tom Uater Temperatures 
Cruise 6401 Nwber h a  Fa& k a n  SD Surf ace Botta 
6 JUW, i984 --- - - 

2 3.85 3 54 18 9.7 6 
3 5.98 4 75 11.95 
4 2.85 1 38 Q 
5 4.03 1 78 @ 

Pink Huapy Cmmtriue Sidestrim Other Total F l s h  

k a n  Lbs/M Toned (Stratw) 57 0.9 1 0 1 59.33 784 
SE 57 1 1 B 1 59 113 

8 1 0 ~ s ~  Index (Stratu) 0.83 . BB -00 0.00 .88 'a. 63 8.41 

SE 0.83 .88 .00 8 .  W . de 8. 0.3 8.07 

CV 1 1.58 1.22 0 1.22 1 6.16 
- - - - - - - 

Mean Lbs/M Tcued (Stratu) ! 35 'a 1 0 8 144 628 

SE 45 0 1 0 4 48 1 57 

Blmss Index (Stratw) 0.15 8.88 .@I 6.88 8.01 8. 16 8.71 

SE 0. 85 8.88 .BB 0. M .a 8.85 0. 18 

CV 8.33 8 1.29 B 8.48 0.33 0.25 
-- ---- 





Appendix Table Dl. Biomass indices for shrimp and f i sh  by area, cruise,  a n d  stratum in 
the vicini ty  of Kodiak Island and across the She1 i  kof S t r a i t  on the mainland, 
Water temperatures from XBT casts are included where avai lable. Information about 
each stratum in each area i s  given to the right of the name of the area, the cruise 
number, and the date the area was surveyed. Biomass estimates (calculated with E q .  
1 ) and indices of abundance (calculated with Eq. 3 )  for each taxa are l is ted for  
each stratum within an area the combined for  an area to t a l .  Units are fathoms, 
knots, nautical miles, degrees Celsius, and pounds. Whenever an index or estimate 
i s  zero and i t s  coefficient of  variation i s  not, the value of the estimate i s  less  
than .005. The l e t t e r s  SE signify standard error of the estimates in the row imme- 
diately above (continued). ----- - ---- ------ 

Chiniak Bay ( h a  104) CCont:nue f r m  Previous Pagel 
Cruise 8403 
9 October, 198) Pink Hmvy Coomtripe Sldestripe Other Total Flsh 

ban LbsIH1 To& (Stratw) 8 1 8 8 P 23 1696 
SE 8 8 8 8 0 8 a 

Bicaass Index (Stratum) 0. BB .$B 8.86 8.8% 0.91 0.81 0.43 
SE 8.88 8.88 0. m 8. 88 0.88 0. 88 8.8% 
CV 0 8 8 8 8 8 8 

Rean LbsIM Towed (Stratum) 74 0 8 8 18 92 1920 
SE 8 8 8 0 8 8 8 

Bicuss Index (Stratw) 8.86 8.00 8.88 A 01 8.01 8.87 1.48 
SE 8. 00 8. 88 8.86 0.m 8.88 8.88 8.88 
CV 8 8 8 8 8 8 0 

kan Lbsltd Twed (Total) 105 8 8 2 ! 5  123 1,591 
SE 12 8 8 8 0 17 !6 

Blaass Index (Total) 8.30 . 00 8. 00 8.81 8.84 a. 35 4.56 
SE 8.03 8.88 8.86 .BB 8.82 8.65 8. $5 
CV 8. 1 1  8 8 8.16 0.53 8.14 8.01 

I4ak  Bay ( h a  106) Stratw Stratw Tm Deoth of Tom Water Teaperatures 
Cruise 8401 Yurber Rrea Wade k a n  SD Surf ace Botta 
5 June, 1964 - - 

2 12.84 6 58 3.M 18. 8 5.7 
Plnk Hunoy Coonstrice Sldestrip Other Total F l s h  

Can L&/M Timed (Total) 8 8 0 8 1 9 552 
SE 3 'a 'a 'a 8 3 I10 

Biauss Index (Total) 8.02 0.88 .86 0.00 .88 8. E! 1 . 3  
SE 8.81 0.88 .88 8. @3 .# 8.81 6.25 
CV 0.36 0 1.48 8 8.77 0.32 8.2 

- - - 
Uyak Bay (Ma 16) Stratu Stratu Tom Depth of Tom Water Teamat u r n  
Cruise 8483 NwW h a  lbde b a n  SD Surf ace Botta 
12 Sept-r, 1984 ---- 

I 27-85 5 '2 2.49 11.4 10.2 
Plnk Hwoy Coomtripe Sidestriw Other Total Flsh 

kan LbsIM Towed (Total) 1: 0 8 8 8 I 1  714 
SE 6 8 0 8 0 6 121 

Biouss Index (Total) 8.86 8. 88 8.88 8.00 8.00 8.66 3.74 
SE 0.03 0. W 8.88 0.88 8.88 0.03 8. M 
CV 8.54 8 e 8 8 8.52 8.17 



Appendix Table Dl. Biomass indices for shrimp and f ish by area, cruise,  and stratum in 
the vicini ty  of Kodiak Island and across the Shelikof S t r a i t  on the mainland. 
Water temperatures from XBT casts are included where available. Information a b o u t  
each stratum in each area i s  given to the right of the name of the area, the cruise 
number, and the date the area was surveyed. Biomass estimates (calculated with ~ q .  
1 )  and indices of abundance (calculated with E q .  3 )  for each taxa are l is ted for  
each stratum within an area the combined for  an area to ta l .  Units are fathoms, 
knots, nautical miles, degrees Celsius, and pounds. Whenever an index or estimate 
i s  zero and i t s  coefficient of variation i s  not, the value of the estimate i s  less  
than .005.The l e t t e r s  SE signify standard error  of the estimates in the row imme- 
diately above (continued). 

------- -- ------- - ------ ------ - - 
K~iluda Pay ( h a  187) S t r a tw  Stratum Tom Depth of T o t 6  Uater Teawrat u r e s  
Cruise 8482 Nurber Fred k d e  k a n  SD Surf ace b t t a  
18 June, 1984 

2 3.99 2 58 8.71 
3 21.25 2 66 8.71 

Plnk Huapy Coomtrlpe S ~ d ~ t r l p e  0 t h ~  Total Fish - 
Mean Lbs/M T a e d  (Stratur) 3 8 8 8 8 3 129 

SE 3 8 8 8 8 2 3 
Bicaaos Index (Stratum) .W 0.98 8. 88 8. 88 8. W .a a. 18 

SE . 0e 8.88 8. 86 8. W 8. Bd .a .EM 
CV 1.10 8 8 8 8 1 a. e2 

Mean Lbs/HI T a d  (Stratum) 5 8 8 8 8 5 2Z-a 
SE 5 8 0 8 0 5 78 

Bloclass Index (Stratur) 8.62 8.88 8.88 8. 88 8. W 8.02 a. ss 
SE 8.62 a. 86 8. @d 8. BB 8.M 8.02 8.28  
CV 1.1 8 8 8 8 1 8.32 

- - 
k a n  Lbs/M ?cued (Total) 5 8 8 8 8 5 286 

SE 5 8 8 8 8 4 68 
Biollass Indew (Total) 8. @ 8. 98 8.80 8. BB 8.88 8.82 a. 9 

SE 8. $2 8.88 8.86 8.88 8. 8.82 0.29 
CV 1.81 8 8 0 8 0.92 8 . 3  

- -- - 
Ailiuda b y  ( h a  107) Stratur Stratur Tom Deotn of ?as Water Terwratures 
~ r u l s e  a485 Number h a  Made %?an SD Surfafe B o t t a  
11 Septeclber, :984 - --- - - 

1 47.25 10 65.9 !8.63 
Plnk Humpy Coonstrlce S i d e s t r ~ w  Mher Total Fish - ----- - 

Hean ',bs/M T a r e d  (Total) 52 8 8 8 a 52 1, 
SE 17 8 8 8 d 17 176 

Bioaass Index (Total) 8.47 8. W 0. WJ 8.88 8. 88 8.47 3.86 
SE 8. 16 8.00 8. 'a 0. W 8, Bd 8.16 1.58 
cv 0.33 8 e B a 0.33 a. 16 - - --- 

Twoheaded ( h a  106) Stratum St ra tm Tm Dwth of Tm Water Temperatures 
Cruise 8402 Nuabw h a  k d e  Rean SD Surf ace b t t w  
9 June, 1984 - 

2 38.28 8 6 3.7  
P~nk Humpy Coomtrlpe Sidestrice O t h e r  Total F ~ s h  

- 
Mean ih/M 'owed (Total) 5 8 8 8 8 5 1,817 

SE 1 0 8 8 0 1 1,636 
B i ~ a s s  index (Total) 0.84 a. 88 8. 88 8. W a. 88 8.04 !L21 

SE 8.81 a. 88 8.00 0.88 6.M a. a1 il.39 

cv 8.28 8 8 a a 8.23 4'3 
- --- 

-Continued- 
- 64- 



Appendix Table Dl .  Biomass indices for shrimp and f ish by area, cruise,  and stratum in 
the vicini ty  of Kodiak Island and across the Shelikof S t r a i t  on the mainland, 
Water temperatures from XBT casts are included where available. Information about 
each stratum in each area i s  given to the right of the name of the area, the cruise 
number, and the date the area was surveyed. Biomass estimates (calculated with E q .  
1 ) and indices of abundance (calculated with E q .  3 )  for  each taxa are 1 i  sted for  
each stratum within an area the combined for an area to ta l .  Units are fathoms, 
knots, nautical miles, degrees Celsius, and pounds. Whenever an index or estimate 
i s  zero and i t s  coefficient of variation i s  not, the value of the estimate i s  less  
than .005.The l e t t e r s  SE signify standard error of the estimates in the row imme- 
diately above (continued). 

-- 

Twoheaded ( h a  188) Strat w Strat w Tars Deoth of Tows  Water Teaperaturn 
Cruise 8483 Number area Made k a n  SD Surface Pattoo 
9 Septenber, 1984 - 

1 51.75 12 69 8.85 11.4 8.5 
P l n k  Hwoy Coomtrlpe Sidestripe Mher Total Clsn 

- - - -- - -- -- - - - - - -- -- 

Mean L W W  T a e d  (Totall 31 8 'a 8 1 3 1 i, 223 
SE 9 8 8 0 0 9 171 

8 ~ 0 ~ ~ s  Index (Total) 0.3 0.88 8.88 0.m 8.81 16.31 12.61 
SE 8.09 8.00 8.86 8. @ .88 8.89 I. bd 
CV 8.3 8 8 8 0.84 8.3 a. 14 

- - 

Rlltak (Clwa l@9) 
Crulse 8401 
3 June, 1984 

k a n  L%/M T o i d  1Stratw) 
SE 

Bimass Index (Stratw) 
SE 
CV 

-- - - - - - - - -- - - - --- - --- - -- - - - - - - - - -- - - - - - - - - - . 

Stratur Stratm Tm Depth of Tom Water Temwrat$ims 
Nwber Rrea Made k a n  SD Surface Pottol 

---- 
2 45.27 12 41 a. 51 18.5 2.8 
3 78.3 9 34 4.51 6.5 5.6 

P i  nu Ywoy Coomtri w S ~ a e t r i w  Mrrer Total *:sn 
- - - --- 

52 I 3 1 1 1  3 533 2-31 
ail 2 1 6 21 3 9  64 
4.48 8.83 a. 81 a. e3 a. 0.3 4, a r l .  w 
2. 15 8. 8i! .a a. a7 d. w 2.22 3. 55 
8.48 a. 58 a.85 0.7 8.81 a. 48 6.22 

k a n  Lb/M Tcued (Stratw) Z2 
SE 5 

Blcaass Idex (Stratw) 8.33 
SE 8.12 
CV 8.37 

--- - 
&an Lbs/M Tared  !Total) a3 

SE 92 
Blcmass index (Total) 4 - 5 9  

SE 2. 16 
CV 8.45 

R!itak ( M a  189) Stratw Stratw Tom Depth of Tcus water 'e~~wratum 
Cruise 8403 Yuaber h a  kde Man SD Surf ace k t t a  
7 September, 1964 - 

2 45.27 12 42 24.25 11.6 5.5 
12.5 3.1 

P i n k  Hwpy Coomtrlpe Sldestriw Mher Total F i y l  

k a n  Las/tM 'ared (Total) 363 36 1 5 6 418 '63 
SE ! 38 36 8 3 2 139 ! 9 

Biomass Index (Total) 3. 12 8.31 8.81 a. 85 8.85 3.2 4.89 
SE !. 18 a. 26 . ae 8.03 a. K 1.3 1.66 

cv a. 38 a. 85 8.58 id. a a. 52 8.34 3, 2.4 
- - ----- - 

-65- -continued- 



Appendix Table Dl. Biomass indices for shrimp and f i sh  by area, cruise,  and stratum in 
the vicini ty  of Kodiak Island and across the Shelikof S t r a i t  on the mainland. 
Water temperatures from XBT casts are included where avai 1 able. Inforrnati on about 
each stratum in each area i s  given to the r ight  of the name of the area, the cruise 
number, and the date the area was surveyed. Biomass estimates (calculated with Eq. 
1 ) and indices of abundance (calculated with E q .  3 )  for each taxa are 1 isted for  
each stratum within an area the combined for  an area to t a l .  Units are fathoms, 
knots, nautical miles, degrees Celsius, and pounds. bfhenever an index or estimate 
i s  zero and i t s  coefficient of variation i s  not, the value of the estimate i s  less  
than.005. The l e t t e r s  SE signify standard error of the estimates in the row imme- 
diately above (continued). 
- - - - 
Wak Bay (Rrea 116) Stratum Strat w Tows Depth of Tow5 Uatw Temwratum 
Cruise 8403 Nwber h a  k d e  Mean SD Surface Botta 
16 Septewber, 1984 -- 

1 16.95 3 7-7 17.32 16.6 7.8 
Pink Humpy C00r)Stripe Sidestripe Mhev Total Clur 

Man L h / M  Toned (Total) 152 8 0 18 4 174 966 
SE 52 0 8 19 3 66 212 

B ~ a a s s  Index (Total) 0.49 0.88 0.88 8.06 6.01 d. !% 2.11 
SE 0.17 8.88 8.88 8. & 0.01 8.21 8.68 
CV 6.34 0 0 1.81 0.69 8. 38 a. 2.2 -- - 

Ugan~k Bay ( h a  112) Stratum Stratw T a s  Depth o f  Tom k t e r  Temceratures 
Crulse 8483 Nuaber h a  kde kan SD Surf ace Bottoa 
14 September, 1984 

1 20.49 6 83 16.45 11 5.6 
11 6 .5  

Pink Huapy Coomtrlw Sidestrim Mher Total Flsh 
- ----- - ----- 
Mean Lm/W Tared (Total) 384 8 8 16 5 599 91! 

SE 85 8 8 5 3 88 :55 

Eilwass Index (Total) 1.58 a. '&a 8.88 8.84 a. 82 1.55 3.54 
SE a. 33 6.86 8. 88 a. 02 8.81 8.34 e. M 
cv 0.22 8 8 8.48 a. 57 8.22 8.17 

Kukak Bay ( M a  114) 
cruise 8481 
22 June, 1764 

k a n  L h / W  Tared (Stratw) 
SE 

Himiss Index (Stratu) 
SE 
CV 

Stratum Stratum To*5 Deoth of Tcus Uat er Team-at ures 
N w r  h a  h d e  kan SD Surf ace Ebtta 

- 
2 6.42 4 49 7.41 
3 6.19 3 42 5.69 13 5 

P l  nrC Hwpy Coorntrlce Sldestrlce Jt her Total Fish 

448 2 1 21 4 476 182 
219 1 1 18 2 2 33 16 

8.55 . ~8 .ee a. a~ .&a @a= a. 22 
8.27 .&I .'&a a. e2 ,013 a. 28 d. a? 
8.49 6.61 1.15 a. 83 8. 6 0.43 a. H 

Ran Lbs/M  cued (Stratw) a a a a B 8 717.67 
SE 'a 8 0 0 8 8 !!5 

Biaass Index (Stratum) 8. 86 8. a0 8-88 6. w 6. $3 8. B8 6.84 

SE 0.00 8. w e. w id. ea a, ea 0.u 0.13 
CV d 8 0 0 a 'a 8. ;D 

- --- 
Pean Lbs:M Tcued (Total) 228 1 1 11 2 242 115 

SE 112 1 1 9 1 119 58 
Biouss !den (Total) 8.55 . dB .a0 8.83 . 00 8. 5d i. 86 

SE 0.27 . ae . ae a, a2 . ee a. 28 6. 14 

CV 8.49 d.  61 1.15 8.83 d. 6 8.43 8.13 -- ---- ------ -- - -- --- 
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Appendix Table Dl. Biomass indices for shrimp and f i sh  by area, cruise,  and stratum in 
the v ic in i ty  of Kodiak Island and across the She1 ikof S t r a i t  on the mainland. 
Water temperatures from XBT casts are  included where available. Information about 
each stratum in each area i s  given to the right of the name of the area, the cruise 
number, and the date the area was surveyed. Biomass estimates (calculated with Eq. 
1 )  and indices of abundance (calculated with Eq. 3 )  for each taxa are l is ted for  
each stratum within an area the combined for  an area to ta l .  Units are fathoms, 
knots, nautical miles, degrees Celsius, and pounds. Whenever an index or estimate 
i s  zero and i t s  coefficient of variation i s  not, the value of the estimate i s  less  
than.005. The l e t t e r s  SE signify standard error  of the estimates in the row imme- 
diately above (continued). 

- - - -- - - - - - 

Kukak ( h a  114) S t r a t w  Stratur  Tm Depth of Torrs k t e r  Tmperatures 
Cruise 8483 Nwber h a  hae Mean SD Surface b t t a  
22 October, 1984 --- 

2 6.42 2 32 18.61 
Pink Hwpy Coonstripe Sldestrlpe M her Total Fish 

k a n  Lbs/M Tcued (Total) 131 8 1 2 I 134 640 
SE 138 0 1 2 1 1 33 365 

Elomass Index (Total) 8. 16 8.88 .ee .88 .88 a. 16 8.78 
SE 8. 16 a. m .ea . ee . ae 8-16 8.44 
cv 1 a 1-75 1.22 1.73 I 8.57 - --- 

Wide Bay (Fbw 119) Stratrt .  S t r a t w  T a s  De$~th  of T m  Water Tewwratures 
Cruise 8481 Number Made Rean SD Surf ace E b t t a  
28 June, 1984 - 

2 7.33 6 29 6.18 
3 a. 92 i 29 8 11.7 8.2 

Pinu Hwoy b m t r i w  S i c e s t r i ~ e  Other Total Flsh 
---- -- 

k a n  LbsIHn Towed ( S t r a t a d  248 65 1 49 27 17 1, @l 286 
SE 79 313 14 19 9 240 ! 86 

Biirass Index ( S t r a t w )  8.34 8.9! a. a7 8.65 a. 1.39 a. M 
SE 8.11 8.44 a. Q a. BJ 8.81 8.33 8. 15 
cv a. 32 8.48 6.20 8.52 8.53 8.24 a. 37 

- - 
lean L W n  Tcued ( S t r a t w )  8 8 a a L 3 2 86 

SE 0 8 a 0 a a 8 
Bio(lass Index ( S t r a t w )  8.00 0. @a 8. # 8. ea . BB .be a. 81 

SE 8.00 8.88 8. M a. ae a. rn a. ee a. ee 
cv a 8 a 0 a a a 

Ran LMiM icued (Total) 220 579 44 22 15 838 2!i3 
SE 78 278 12 17 0 214 % 

B ~ W S S  Index ( ~ o t a l )  0.34 8.91 8.87 a. es e, 0.2 1.39 a. 41 
SE 8. 1 1  8.44 a. ei? a. it3 a. 81 a. 33 a. 1s 
cv L 32 8.48 8.28 8.52 6.52 a. 24 8.36 

Uide Bay ( h a  1!9) S t r a t w  Strat  w Torrs k o t n  of TOWS dater Temwratures 
Crulse 8403 Nwber h a  Rade k a n  SD Surface B o t t a  
29 October, i984 - 

2 7.33 6 31 2.8 
P l  ncc Ywoy Coonstrlw S i d e s t r l w  Other Total Clsn 

kan LLEIM :owed (Total) 586 W 236 35 43 1, w 789 
SE 147 1% 113 I I a 375 118 

Biirass : d e r  (Total) LB2 8.84 8.33 0.05 8. & 2. 89 1. 116 

SE 8. 28 8.28 8.16 16.62 d. @3 d. 52 16. 15 
cv 0.25 a. 33 9.48 a. 31 8.06 a. 25 a. 14 

-- ----------- ---------- ---- --- -- 
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Appendix Table D l .  Biomass i n d i c e s  f o r  shr imp and f i s h  by area, c ru i se ,  and s t ra tum i n  
t h e  v i c i n i t y  o f  Kodiak I s l a n d  and across t he  S h e l i k o f  S t r a i t  on the  mainland, 
Water temperatures from XBT cas ts  a r e  i nc l uded  where a v a i l a b l e .  In fo rmat i  on about 
each s t ra tum i n  each area i s  g i ven  t o  t h e  r i g h t  of t h e  name of t he  area, the  c r u i s e  
number, and t h e  da te  t h e  area was surveyed. Biomass est imates ( c a l c u l a t e d  w i t h  Eq. 
1 )  and i n d i c e s  o f  abundance ( c a l c u l a t e d  w i t h  Eq. 3 )  f o r  each taxa  a r e  l i s t e d  f o r  
each s t ra tum w i t h i n  an area t h e  combined f o r  an area t o t a l .  U n i t s  a re  fathoms, 
knots,  n a u t i c a l  m i l e s ,  degrees Cels ius,  and pounds. Whenever an index o r  es t ima te  
i s  ze ro  and i t s  c o e f f i c i e n t  of  v a r i a t i o n  i s  no t ,  t he  va lue  o f  t h e  es t imate  i s  l e s s  
than  ,005.The l e t t e r s  SE s i g n i f y  s tandard e r r o r  of t h e  es t imates  i n  the  row imme- 
d i a t e l y  above (con t inued) .  

- - - 

Puale  Bay lFirea 122) Stratum St ra t rv  Tom Degth of  Tm Uater Temperatures 
Cruise  8481 Hwter FIrea Nade Mean SD Surface b t t ~  
21 June, 198) - 

1 9.4 3 44 11.79 18.5 6.5 
Pink Hwpy Loomtripe S ides t r im Other Total Flsh 

Mean Lbs/M TW (Total) 12 8 8 8 0 12 554 
SE 11 B a a 1 1 I : 56 

Biorass Index (Total) 0.02 0.88 6.88 8. 88 .88 a. 82 8.39 
SE 8. P 8. ea 'a. BB 6. bd .a@ 8. 02 d. 3 
cv 8.9 e a 8 1-50 8.88 a. 2 

Olga Bay ( h a  124) 
Cruise 844 
6 June, 1984 

Rean b s / M  Towed (Stratum) 
SE 

biomass index (Stratur)  
SE 
cv 

wean ,35/Nn Towed (Stratus) 

SE 
alorass index !Stratum) 

SE 
CV 

----- ------ -~~ - - -  -- 

S t r a t w  Stratua :OW~ ikpth of Tows k t e r  Teiooeratures 
Number clrea raae an 9 Surface bt tm 

2 :0. 62 4 53 18.83 
3 6.85 4 :a 3.8: 
4 3 :.57 L 46 6.26 

Finn dwpy :camtrip j iaestr lpe rjt her 'otal F:m 

1 515 t P C  39 & :9 4, - . .: 
1 242 11 i i  241 29 . c 

.m 6-67 a. as . aa id. $2 a. 75 a. a . 00 8.32 3, 'M 8. 82 8. j i  18. d4 
1-13 0.47 a. n 1. 13 8.8 dm 42 a. 63 

mean i%iM Towed ( S t r a t w )  3 1 
L 37.5 1 35 2.5 A a5 ; i n  5 

SE 3 - 76 27 1 4 7 3 
Bioaass Index f St ra t lu )  . aB 0.63 8.34 .&a .@a a. 87 . @8 

SE . ae a. e2 a. i ~ !  .a . aa a. 01 . w 
cv 1.22 6.87 a. 2 .. 1 2  !. 41 8.21 a. - 3 -- 

k a n  LbsiM Twed (Totai)  344 46 8 7 398 
7 - 
13 

SE ?6 3 i 5 36 : i 
tilomass !Men (Total) .a :. 25 8. :7 . a8 d. 82 : .44 d. 2: 

s i  . 'a a. 35 a. a3 . w 3. a? a. 32 a. 166 
cv a. 89 a. 28 8.2 :. a4 6.77 8. 29 

a :' . LL 
-----_--- ----- _______________I- - -_  _________- - - - - -  ---- -_--- ____ _ _ _  _-_______-___-^_ ---------_-- - - -  

-Continued- 



Appendix Table D l .  Biomass indices for shrimp and f ish by area,  cruise,  and s t r a tum i n  
the vicini ty  of Kodiak Island and across the She1 ikof S t r a i t  on the mainland. 
Water temperatures from XBT casts are included where avai 1 able. Information about 
each stratum in each area i s  given to the right of the name of the area, the cruise 
number, and the date the area was surveyed. Biomass estimates (calculated with Eq .  
1 ) and indices o f  abundance (calculated with Eq. 3)  for each taxa are 1 isted for  
each stratum within an area the combined for  an area total . Units are fathoms, 
knots, nautical miles, degrees Celsius, and pounds. Whenever an index or estimate 
i s  zero and i t s  coefficient of variation i s  not, the value of the estimate i s  less  
than.005. The l e t t e r s  SE signify standard error  of the estimates in the row imme- 
diately above (continued). 

Olga Bay ( h a  !24) Stratw Stratw T o * s  Deoth o f  Tows Wafer Tenwrat ures 
Cruise 8404 Nwber flrea Fade Mean SO Surf ace Botta 
2 September, 1'384 - 

2 18.62 4 48 11.98 3.3 
3 6.85 4 58 11.32 3.6 
4 1.57 2 47 9.19 

Plnk Hwuy Coonstripe Sldestriw Other Total Flsn 

ban Lbs/M Tared (Stratum) 8 1 83 115 8 5 383 62 
SE e 132 34 a 3 1% ?a 

Bicnass Index (Stratw) . ee 8. 37 a. 23 a. a@ 8.81 6.61 IE. 12 

SE .a 8.27 8.87 0. m 0.81 a. 2 3.84  

cv 1.53 8.72 a, 3 a 8.64 a. 52 a. 33 
- - - - - - - - -- -- - 

&an LbIM T W  (Stratum) 5 298 118 2 17 42 1 13 

SE 5 92 51 1 14 57 36 

~ 1 a a s s  :rdex (Stratum) 8.81 a. 37 8.14 .@a a. @ a. 55 a. 17 
SE 8. a1 a. i2 a. 87 .@a 8.82 8-13 8.85 

a 1.84 a. 2 6.46 a. a 0. M 8.23 6.29 

Aan Lw/M T w d  (Stratus) 4 2 1 55 d 1 !51 C 39 

SE 4 2 a7 a I 72 4a 

Biaass index (Stratus) .# . W 8, its a. w .@a 0. B5 d. a7 

SE ,631 . ee a. w a. w . a0 a. a3 8. $1 

cv 1.13 1.22 a. a 1. :I 6.57 a. 2 

*an L ~ I M  Towed (Total) 2 2% 116 1 3 2 . 3  :d! 

SE 2 M ?e a b 34 !a 
B i o ~ s s  Index (Total) 6.81 8.74 a. 4.2 . IW 6.63 :.zi a. 30 

SE a. a1 a. 29 0.18 .@a 4. a2 a. 34 a. a7 
cv 6.84 6.39 8.24 8.a 6.61 a. 28 a. 1s 

--------------------------- -- ------------ ---------- 



Appendix Table D2. Biomass indices for shrimp and f i sh  by area, cruise,  and stratum 
i n  the Chignik Distr ic t .  Water temperatures from XBT casts are included where 
available. Information about each stratum in each area i s  given to  the right of 
the name of the area, the cruise number, and the date the area was surveyed. 
Biomass estimates (calculated with Eq. 1 ) and indices of abundance (calculated 
w i t h  Eq. 3 )  for  each taxa are 1 isted for  each stratum within an area then com- 
bi ned for an area to t a l .  Units are fathoms, knots, nautical miles, degrees 
Celsius, and pounds. Whenever an index or estimate i s  zero and i t s  coefficient 
of variation i s  not, the value o f  the index or the estimate i s  less  than .005. 
The l e t t e r s  SE signify standard error  of the estimates in the row immediately 
above. -- --- -- --------------------- ------- ----- 

Clitrofania ( h a  281) Stratu Stratua TOM DeutCl af  T o m  Uat er 'emoerat ~ires 
Cru~x 8401 NwOer h a  hde Can SD Surf ace Bot t ;a 
27 b y ,  1% - -- ------------- 

2 7 17.5 L 79 3.73 6.7 4 . 2  

3 24.6 3 56 3.04 
4 35. 18 3 69 2. BB 

Pink H w y  Cowtrim Sidestripe Other Tota! ':sh --- ---------------- 
kan Lb/M Toma (Stratum) 112 8 0 0 2 1:3 3 7  

SE 3 8 8 8 1 28 2 
Biwss Irdex (Stratum) 8.37 8.88 0. 88 8.88 .88 8.3 2. 19 

SE 8. 18 8.88 8.88 8.88 .m a. ~9 a. 31 

CV 8.26 8 B 8 8.88 8. ?S d. 14 

Clean ibsIM Towed (Stratum) 
SE 

Biaass Imex (Stratum) 
SE 
CV 

kan :h/M (Stratum) 
SE 

Biomass Index (Stratur) 
SE 
cv 

0 8 8 8 
e e a e 

0. w 8. ee a. ea a.  ea 
8.88 8. ea e. rn 8. rn 

e a e 'a - - - 
2 e a a 
2 8 0 a 

8.02 'a. ~8 a. u a. ee 
8.81 a. KI 8 . a  8. BB 
8.74 8 8 8 

kan iffi/M Towed (Total) 26 8 8 @ a 27 874 
SE 7 8 8 0 0 6 245 

6iolass imex tTotai) 8-33 0.88 a. w a. a@ a.a i  a. 33 12.32 
SE 0.18 8.88 8. 88 8.88 0.81 8.89 3.59 
cv 8.26 e e a 8.78 a. 24 4.28 

Chlgnlu Bay (kea 297) Strat ur Stratum T o 1 6  De~th of ?M Yater Temperatures 
Cruise 6401 N w w r  h a  hde  Mean SD Surf ace Bot?oa 
30 May, 1'364 ---- ---------- 

2 33.7 7 83 lir. 78 
3 18.5 3 48 7 r , . J l  

PI nk Hwuy Coomt rl w Sidestri 3e 3 ?er 'otal Fisn 
........................ 

kan LB/M Tcued (Stratum) !I5 0 8 2 8 12'5 3d 1 
SE 42 8 8 2 6 44 1 44 

Bimass !Mex (Stratum) 8. 73 0. KI 0. 'a a. 81 8.05 0. 00 5 .76  
SE 8-27 a. w 8. ea 8.02 a. s4 8.28 8.92 
cv 8.37 e e :. @ a. 73 8.35 a. 16 

--- ------ 
-Continued- 



Appendix Table D2. Biomass indices for  shrimp and f i sh  by area, cruise,  and stratum 
in the Chignik Distr ic t .  Water temperatures from XBT casts are included where 
available. Information about each stratum in each area i s  given to  the right of 
the name of the area, the cruise number, and the date the area was surveyed. 
Biomass estimates (calculated with E q .  1 )  and indices of abundance (calculated 
w i t h  E q .  3 )  for  each taxa are l i s t ed  for  each stratum within an area then com- 
bi ned for an area to t a l .  Units are fathoms, knots, nautical miles, degrees 
Celsius, and pounds. Whenever an index or estimate i s  zero and i t s  coefficient 
of variation i s  not, the value of the index or the estimate i s  less  than .005. 
The l e t t e r s  SE signify standard error of the estimates i n  the row immediately 
above (continued). 
- - - - - - - ~ ~- - - - - - - - - - - - - - - - - - - - -  - -  ---- 
Kujulik Bay ( h a  299) [Other Strata Totals on Previous Page1 
Cruise 8461 
31 Hay, 1984 Pink Hwpy Coomtrip Sidestripe M her Total Fish  

Ran Lbs/M T o a d  (Total) 8 8 8 8 1 9 834 
SE 9 8 8 8 1 9 317 

Biaass Index (Total) 8. BI 8.88 8.80 8. BB -88 0.84 3.67 
SE 0.04 8.88 8. B8 0.88 .88 0.84 1.48 
CV 1.92 8 8 0 1 . 2  1 0.38 

- - -  

Kujulik Bay ( M a  209) St r a t ~  Strat w Tom Depth of Tom Uat er Tmwrat ures 
Cru~se 8403 Nurber h a  We Hean SD Surf ace B o t t a  
19 October, 1984 

2 4.3 2 26 8.49 8.6 3.5 
3 18.9 4 56 6.45 9.4 8.9 

Pink HUBW Coonstripe Sidestripe Other Total F i s h  

k a n  L b s / M  Towed (Stratw)  
SE 

Bimass Index (Stratw) 
SE 
CV 

k a n  L b s / M  Towed (Stratuat 
SE 

B i a a s s  index (Stratw) 
SE 
CV 

Rean Lbs/F(II Towed (Total) 53 8 8 8 54 747 1 

SE 28 8 8 0 1 28 75 
Biomass Index (Total) 8.23 8.88 a. 88 8.88 0.01 a. 24 3.29 

SE 8.12 8.88 8.88 8. BB .HI 8.12 0.33 
CV 0.52 8 8 8 a. 79 8.51 8. ! 

&an L h / M  T a d  (Stratum) 
SE 

Biouss  Index (Stratw) 
SE 
CV 

Stratua Stratum Tom Depth of Tows Water Teqmatures 
W r  Rrea Made k a n  SD Surf ace B o t t a  

2 3.13 2 53 4.24 
3 17.3 3 51 7.51  7 . 5  3.9 
4 24.75 3 S9 2.65 
5 28. P 1 54 8 

P l  nk Humoy Canstripe Sidestrim &her Total F l v l  -- - - - 
8 8 8 8 8 0 785 
8 0 8 0 8 9 296 

8.m 8.68 B. M 9.88 a. ea 8.33 2.69 
0.88 a. 00 8.88 8.88 8.88 0.00 1. I3 

0 0 8 a 8 8 8. 42 



Appendix Table D2. Biomass indices for shrimp and f ish by area, cruise,  and stratum 
in the Chignik Distr ic t .  Water temperatures from XBT casts are included where 
available. Information about each stratum in each area i s  given to  the right of 
the name of the area, the cruise number, and the date the area was surveyed. 
Biomass estimates (calculated with E q .  1 ) and indices of abundance (calculated 
with E q .  3 )  for  each taxa are 1 isted for  each stratum within an area then com- 
bined for an area to t a l .  Units are fathoms, knots, nautical miles, degrees 
Celsius, and pounds. Whenever an index or estimate i s  zero and i t s  coefficient 
of variation i s  n o t ,  the value of the index or the estimate i s  less  than -005. 
The l e t t e r s  SE signify standard error of the estimates in the row immediately 
above. 

-- - - 
Ivanof ( h a  217) [Other Strata Totals on Previous Page1 
Cruise 8401 
26 May, 1984 Pink H w y  Coonstrip Sidestripe M her Total Fish 

k m  Lbs/HI T o c d  (Stratum) 26 8 0 0 1 27 860 

SE 16 8 8 0 1 16 183 

Biaass Index (Stratum) 8.88 0.8% 0.8% 8. BB .88 8.89 2. 8i! 

SE 8.85 0.88 8. 88 8.90 . 88 8.05 8.62 

CV 0. 64 0 8 0 8.79 8.61 0.22 

kan Lbs/M Towed (Stratum) 0 8 0 8 8 8 1, 100 

SE 8 8 0 8 8 a 319 

Biaass Index (Stratw) 8. a 8.8% 8. 00 8.00 8.86 8.86 5.17 
SE 8.88 8.88 8.88 8. 00 8. B8 9.8% 1.58 

CV 0 8 8 8 0 8 8.29 

kan L ~ J M  Towed (Strata) 8 8 8 B 8 0 47 

SE 8 8 0 8 8 0 8 

Biaass Index (Strat a) 8.86 8. BB 0.00 8. 'a 0. $3 8.00 0.25 

SE 8. a 0. ‘&a 8.88 8.88 8.88 0.88 8.8% 

CV 8 0 8 8 8 8 8 
-- -- --- 

kan ~bsiH1 Towed (Total) 5 8 0 8 a 5 6.3 

SE 3 0 8 0 8 3 8 

Blaass !naew. (Total) 8. @a 8-03 8.00 8.88 . 00 8.89 10.94 

SE 8.85 8.88 8.88 8.88 .88 0.05 8. 88 

CV 8.64 8 8 8 8.73 8. 61 0.18 
--- - 

Kuiukta Bay ( h a  229) Strat a Stratw Depth of lorn Uater Tmwratures 
Cruise 8401 Y W r  h a  Uade kan Sii Surf ace Botta 
29 Hay, 1984 

1 15.9 2 83 4.95 7.5 4 

Pink Huroy Coomtrlpe Sidestrlpe Mher Total Fish 

Ran LbsiM T w d  (Total) 214 8 0 37 2 252 4% 

SE 75 8 8 22 2 93 :5 
Biaass Index (Total) 8. 64 8.  B$ 8.8% 8. 11 0.81 0.76 1.58 

SE 8.23 8. a 8. $8 8.87 a. e l  8.28 0. a 
CV 0. 35 0 8 8.61 1.Z 8.37 8.03 

- 



Appendix Table D3. Biomass i n d i c e s  f o r  shr imp and f i s h  by area, c ru i se ,  and s t r a tum 
i n  t h e  South Peninsula D i s t r i c t .  Water temperatures f rom XBT cas ts  a r e  i nc l uded  
where a v a i l a b l e .  In fo rmat ion  about  each s t ra tum i n  each area i s  g i ven  t o  t h e  
r i g h t  o f  t h e  name of t h e  area, t he  c r u i s e  number, and t h e  da te  t he  area was su r -  
veyed. Biomass es t imated  ( c a l c u l a t e d  w i t h  Eq. 1 )  and i n d i c e s  o f  abundance ( c a l -  
c u l a t e d  w i t h  Eq. 3)  f o r  each taxa  a r e  l i s t e d  f o r  each s t r a tum w i t h i n  an area 
t h e  combined f o r  an area t o t a l .  U n i t s  a r e  fathoms, knots,  n a u t i c a l  m i l e s ,  
degree Ce ls ius ,  and pounds. Whenever an index  o r  es t ima te  i s  zero and i t s  c o e f f i -  
c i e n t  o f  v a r i a t i o n  i s  not,  t h e  va lue  o f  t h e  index o r  t h e  es t ima te  i s  l e s s  than  .005. 
The l e t t e r s  SE s i g n i f y  s tandard e r r o r  of t he  es t imates  i n  t h e  row immediate ly  
above. 

- - --- 
Stewvak (-a 202) S t r a t u  S t r a t u  Tam Depth of Tom Water Temperaturn 
Cruise 8401 Nwbar Made *an SD Surface Bottca 
24 k y ,  1984 --- 

2 72 6 69 3.16 6.7 3.8 
3 32 4 97 4.57 6.6 4.3 
4 68 5 76 17.36 
5 44 1 88 8 

Pink lhnpy Coonstripe Sidestripe Other Total Fish 

k a n  Lbs/rCI Tomd (Stratum) 42 8 8 0 4 45 670 
SE 6 8 8 0 1 5 48 

Biouss Index (Stratum) 8.57 8.86 .88 0.86 0.85 0.62 9.16 
SE 0.88 8.88 .88 0. 88 0.02 0.87 8.55 
CV 0.14 0 1.48 8 8.32 @.!I 0. & 

kan Lbs/M Towed (Stratur) 
SE 

Biaass Inden (Stratw) 
SE 
CV 

Wean LbsIFbl Towed (Stratus) 
SE 

Biaass Inden (Stratw) 
SE 
CV 

----------- - - - - - - - - - - - ----- 

kan LbsIM T a m l  (Stratum) 17 0 0 8 ! 18 562 
SE 8 8 8 8 8 0 d 

Biomass Index (Stratum) 0.14 0. 00 8. # 8. 0a 8.81 8.15 4. 19 
SE 0.88 0. 88 8.88 8.88 8.00 a. w 8.88 
CV 0 8 0 0 B 0 0 

------ 

k a n  Lbs/M Tomd (Total) 56 8 8 1 4 5) 598 
SE 8 0 0 0 1 ! 8 42 

Biaass Inden (Total) 1-96 8.86 .BQ 0. e.3 8. 14 2.13 23.62 
SE 0.88 0. $3 -00 8.81 8.83 0.41 1.65 
CV 0.2 8 1.48 0 .45  6.2: 8.19 16.07 



Appendix Tab le  D3. Biomass i n d i c e s  f o r  sh r imp  and f i s h  by  area,  c r u i s e ,  and s t r a t u m  
i n  t h e  South  P e n i n s u l a  D i s t r i c t .  Water tempera tu res  from XBT c a s t s  a r e  i n c l u d e d  
where a v a i l a b l e .  I n f o r m a t i o n  a b o u t  each s t r a t u m  i n  each a r e a  i s  g i v e n  t o  t h e  
r i g h t  o f  t h e  name o f  t h e  area,  t h e  c r u i s e  number, and t h e  d a t e  t h e  area was s u r -  
veyed. Biomass e s t i m a t e d  ( c a l c u l a t e d  w i t h  Eq .  1 )  and i n d i c e s  of abundance ( c a l -  
c u l a t e d  w i t h  E q .  3 )  f o r  each t a x a  a r e  l i s t e d  f o r  each s t r a t u m  w i t h i n  an area 
t h e  combined f o r  an  a r e a  t o t a l .  U n i t s  a r e  fathoms, k n o t s ,  n a u t i c a l  m i l e s ,  
degree C e l s i u s ,  and pounds. Whenever a n  i ndex  o r  e s t i m a t e  i s  z e r o  and i t s  c o e f f i -  
c i e n t  o f  v a r i a t i o n  i s  n o t ,  t h e  v a l u e  o f  t h e  i n d e x  o r  t h e  e s t i m a t e  i s  l e s s  than  .005. 
The l e t t e r s  SE s i g n i f y  s t a n d a r d  e r r o r  o f  t h e  e s t i m a t e s  i n  t h e  row immed ia te l y  
above ( c o n t i n u e d ) .  

-- --- 
hga Strait ( h a  264) Stratw Stratw :om k o t h  of Tcm Water Temperatures 
Crulu 8481 Nwber h a  h d e  Mean SD Surface Bottor 
22 Ray, 1984 - --- 

1 53.2 6 68 5.28 5.4 4.2 
Pink Huroy Coomtripe S~aestrlpe &her Total c1sn 

k a n  Lbs/M Tamd (Total) 2 1 8 8 8 5 27 456 
SE 7 8 0 8 1 8 1 88 

Biaass Index (Total) 8-22 8.00 . 00 8. 88 0.S 0.27 4.61 
SE 0.87 0. Be .89 8.88 8.02 8.88 1.81 
CV 0.34 8 1.48 0 0.29 8.29 8.22 

Pavlof Bay (I)w 2 S )  Stratum Stratw Tcm Deoth of To*s Yater Tenpratures 
Crulso 6441 NwbQr FIrea Made Ran SD Surface Botta 
24 ky, 1984 - 

1 88.4 8 55 5.73 5.3 3.6 
Pink Hwpy Coomtripe Sidestripe Other Total i s h  

Mean Lbs/WI T m  (Totai) 27 0 I @ 5 52 953 
SE 9 8 8 d 2 9 1 62 

Biomass Index (Total) 8.46 . BB 8.81 8.88 0, $8 8.54 !5.99 
SE 8. 15 .@I 0.81 8. M 0.83 8.15 2.72 
CY 0.32 1 0.76 8 8.38 0.28 8. 17 

- -- - - -- ---- - - - -- - - - - - -- - -- - - - 

Beaver Bay ( h a  211) Stratw Stratw :om Deoth o f  Tm Water Twwrat ures 
Cruise 8481 Nurber h a  kde  kan SD Surface Battor 
21 May, 1984 --- - 

1 24 3 49 21.83 5.6 4 
P i n k  Hwoy Coonstripe Sidestriw Other Total Fish 

----- -- 
Rean ~bs/M Torred (Total) 1 8 8 0 3 5 :, 568 

SE 1 8 1 0 2 3 1,232 
~ 1 - 5 ~  ~ndex (Total) 8. $1 8.88 .@a a. ~33 3. a1 a. 02 7.1: 

SE .88 8.88 .W 8.88 0.81 0.81 5.61 
CV 8.79 8 1,58 'a d. 81 8.62 8.79 

Belkofsmi b y  212) Stratua Stratw Tom k ~ t h  o f  'ous Water Temperatures 
Cruise 8481 Nwwr Grea Made &an SD Surf ace Botta 
20 Nay, 1384 ------- 

1 11.5 3 37 3.2! 4.5 3.3 
P i n k  hmy Cowtripe S ides t r i~  Other Totai F i s n  

k a n  Lbs/FP1 To& (Totai) 1 0 2 8 5 a 1, 148 
SE 1 0 1 8 3 2 379 

Biaass Index (Total) .$a 8.86 . 00 8. BB a. 01 8.02 2.51 
SE .@a 0 .88  .@a 8-88 a. e l  . ae a. a 
cv 8.1 a a. 71 e 8. 51 a. i6 a. j3 



Appendix Table  D3. Biomass i n d i c e s  f o r  shr imp and f i s h  by area, c r u i s e ,  and s t r a tum 
i n  t h e  South Peninsu la  D i s t r i c t .  Water temperatures from XBT cas t s  a r e  i nc l uded  
where a v a i l a b l e .  I n f o r m a t i o n  about  each s t r a tum i n  each area i s  g iven  t o  t h e  
r i g h t  o f  t h e  name o f  t h e  area, t he  c r u i s e  number, and t h e  da te  t h e  area was su r -  
veyed. Biomass es t imated  ( c a l c u l a t e d  w i t h  Eq. 1 )  and i n d i c e s  o f  abundance ( c a l -  
c u l a t e d  w i t h  Eq. 3 )  f o r  each t axa  a r e  l i s t e d  f o r  each s t r a tum w i t h i n  an area 
t h e  combined f o r  an area t o t a l .  U n i t s  a re  fathoms, kno ts ,  n a u t i c a l  m i l e s ,  
degree Ce l s i us ,  and pounds. Whenever an index o r  es t ima te  i s  ze ro  and i t s  c o e f f i -  
c i e n t  o f  v a r i a t i o n  i s  no t ,  t h e  va l ue  of  t h e  index o r  t h e  es t ima te  i s  l e s s  than  .005 
The l e t t e r s  SE s i g n i f y  s tandard  e r r o r  o f  the  es t imates  i n  t h e  row immediate ly  
above ( con t i nued ) .  

-- - 

Morzhovo! Bay (l?rea 221) Strata Stratm Depth of  Tom Water Temperatures 
Crulse 8401 Number rlade Mean SD Surf ace Bottol 
19 nay, 1984 

2 85.2 6 46 4.02 4 . 7  3 .3  
4.8 3.8 

Pink Humpy Cmtrlpe Sldestrlpe Other Total Fish 

ku, ~ b s / M  Tcued (Total) 3 8 8 8 8 18 767 

SE 1 8 8 8 3 3 64 

B:aass Inaex (Total)  8-64 8.88 8.88 8.88 8.12 8.16 12.48 

SE 8. 02 0. &I 8. &1 8.88 8.84 8.85 1.36 

CV 8.54 'a 0 'a 8.37 8.31 9.11 
- - 
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Appendix Table El. Biomass indices in pounds per trawl mile (TM) of major taxa by area and cruise for  the 
surveys in the Kodiak Distr ic t  in 1984. 

Shrlap Pac cod Pollock Roundfish halibut Flat f ish Hiny crab Tanner Misc Invt Total 
Flshlng Sect ion Cruise Date Pounds/TH hunds/TM Pounds/TH hurds/TU Pounds/TM hunds/TR kunds/TU Pounds/TU Pounds/TH hunds/Tfl 

Inner Uamt (flrea 102) 8401 6/84 172.33 126.04 236.93 38.95 1.36 1M.58 0.88 3.88 65.99 886.18 
8483 9/04 174.W . 258.61 99.54 17.98 1163.62 8.88 4.43 63.27 1864.36 

Marmot Island (&ea 103) 0403 9/84 321.50 147.78 248.89 57.11 33.88 872.56 8.88 43.28 0.94 1793.06 

Ugak Bay lClrea 106) 0481 6/84 8.83 61.58 175.83 38-06 3.58 2B3.17 3.67 45.33 21.17 fhl.88 
8403 9/84 10.60 35.40 44.88 57.40 18.60 469.40 0. B8 0. 88 89.40 724.00 

K i  liuda Bay (Rrea 107) 8402 6/04 4.60 14.60 145.59 2.68 0.W 38.18 2.10 0.42 2.18 210.22 
8403 9/84 52.49 57.98 472.70 41.50 12.30 419.20 0.88 8.39 94.88 1151.10 

Uyak Bay ( h a  118) 8403 9/84 174.33 10.67 07.33 186.88 26.88 666.00 0.W 59.33 2.33 1146.W 

Ugdnik bay (&ea 112) 8403 9/84 398.83 34.3.4 179.b7 33.83 12.33 601.83 5.83 2.67 35.33 1309.67 

Wlde bay (Clrea 119) 8481 6/84 B89.74 27. 16 49.85 151.94 15.92 13.63 8.M 8.15 4.15 1152.48 
8403 18/04 1581.83 68.88 248.88 104.88 16.88 262.17 B. 88 9.33 9.17 Z30.58 

Puale Bay (Ilrea 122) 04dl 6/84 12. U 4.33 433.88 0.67 0. W 45.67 0.W 0. W 18.67 5L6.67 

Olga bay ( kea  124) 8462 6/84 398.41 8.88 1.33 71.12 0.00 0.97 8.88 0.00 d.04 471.87 
84bM 18/04 333.97 0. W 8.32 97.36 0. Bd 2.79 8.M 8.03 0.W 434.53 



Appendix Table E2. Biomass i nd i ces  i n  pounds per  t r a w l  m i l e  (TM) o f  major  taxa by area and c r u i s e  f o r  the  
surveys i n  t he  Chignik  D i s t r i c t  i n  1984. 

---- - -- - - - - ---- 
Shrlnp Pac cod Pollock Rourdfish Hallbut F la t f ish  King crab Tanrer Risc lnvt Total 

F ~shinq Sect ion Cruise Date Pounds/TM Pounds/TM Pounds/Trl Pounds/TM Pounds/TH Pounds/TM Pounds/TM Pounds/TM Pounds/TH Pounds/TM 

Nitrofanla (Area 201) 8401 5/84 26.88 136.74 528.48 19.40 12.26 173.94 8.00 8.42 2.28 900.32 

Chlgnlk Bay (Flrea 207) 8401 5/84 107.2b 7d. 16 463.413 25.83 21.9 331. W 0.W 1.63 8.22 1028.68 
8483 18/84 320.71 220.50 141.64 165.43 2.86 W.43 a. 00 52.14 26.29 1832.00 

Hujulik Bay LFlrea 209) 8481 5/84 9.23 112.81 398.42 26.46 58.41 236.61 0. Bd 0.00 1.99 843.13 
8403 18/04 51.18 12. 20 a . 6 5  116.76 12.58 467.84 8. 00 0.60 77.18 763.12 

lvanof 6ay (flrea 217) 8401 5/64 5. ld 48.28 375.68 lcr. 49 25.99 175.84 8.W 8.W 8 1  643.k 

Kuiukta bay (Area 220) 8481 5/84 22.00 40.60 7d. M 18. Y 15.00 343.50 0.00 2.88 8.00 7s .W 
03 ---------------------------------------------------------------------------------------------I------I----------------- 

I 

Rverage lbs/TM 118.34 91.41 2B6.19 54.87 21.29 375.77 8.00 8.11 15.46 964.72 
Rank 3 4 2 5 6 1 9 8 7 ND 



Appendix Table E3. Biomass i nd i ces  i n  pounds per t r a w l  m i l e  (TM) o f  major  taxa by area and c r u i s e  f o r  t he  
surveys i n  the  South Peninsula D i s t r i c t  i n  1984. 

Shrlmo Pac cod Pollock 'Houndflsh Halibut F la t f ish  Hlng crab Tanner Hisc Invt Total 
Fishing Sect Ion Cruise Date PoundsITH Pounds/TM Pounds/TH Pounds/TM PoundsITM Pounds/TM PoundsITH Pounds/TR Pwnds/TM Pounds/TM 

- - - - 

Stepovak (Area 202) 8401 5/84 53.25 181.07 164.87 21.40 33.07 288.51 0. M 1.06 2.24 657.47 

h y a  Stra i t  (Flrea 204) 8401 5/84 26.67 52.67 46.33 23.68 4.M 319.U 0. W 2.67 8.M 482.83 

Pavlof Bay ( b e d  286) 8481 5/84 9.38 140.75 95.75 57.37 8.25 603.63 21.M 15.63 10.2s 9B5.W 

&aver b y  (Rrea 21 1) 84431 5/84 4.67 39.m 1255.67 €4.67 6.33 183.33 4.W 9.33 1.33 1564.33 

Be1 kofskl Bay (Rrea 212) 8481 5/84 8.33 103.33 64.67 22.67 3.67 828.33 0.00 12.33 113.33 1156.67 

I brzhovoi Bay (Rrea 221) 8461 5/84 10.17 59.83 lk35.33 87.80 1 4 .  447.W 4. Y 46.33 2.17 776.83 
CO 

I 
heraye  Ibs/TM 22.58 &. 78 dtr8.77 45.35 11.64 443.63 4.W 14.56 22.97 937.19 
Rank 7 3 2 4 B 1 9 6 5 ND 
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Appendix Table F1. Station and composite length-frequency subsamples sizes for  Kodiak Dis t r ic t  shrimp 
trawl surveys in 1984 by fishing section. Station subsamples were processed onboard 
while composite subsamples were preserved for  l a t e r  processing in the laboratory ("p" = 
pink shrimp; "H"  = humpy shrimp; "C" = coonstripe shrimp). 

S t a t  i o n  Catch Compos i t e 
------------------------------------------ ......................................... 

Number o f  Subsan~p le  Number o f  Subsample 
Subsarflples Taken S i z e  Subsarflples Taken S i z e  

------------------ ..................... ------------------ .................... 
F i s h i n g  S e c t  i o n  P H C F' H C F1 H C F' !i C 
........................................................................................................ 
Inner  Marrflot 12 2, 688 4 1,237 

Marrflot I s  1 and 3 6€ 1 1 275 

Chiniak Bay 11 
I 

'13, Ugak Bay ND 
I 

K i l i u d a  Bay 2 473 1 335 

Twoheaded 1 136 1 387 

FIl i t a k  Bay 2 1 4,272 3 824 

Uyak Bay 2 5 15 1 275- 

Ugani k Bay 5 1,254 1 364 

Kukak Bay C 
J 1,198 2 5@€ 

Wide Bay 3 7 L5,@63 1,437 2 2 367 647 

P u a l e  Bay 1 275 1 235 

Olga Bay 15 5 4,377 1,3@6 3 762 
........................................................................................................ 

72 22 C 16,866 5,814 1,3@6 T o t a l  J z4 E 5,982 1,4a3 
-------------------------------------------------------------------------------------------------------- 



Appendix Table F2. S t a t i o n  and composite length- f requency subsample s i zes  f o r  Ch ign ik  D i s t r i c t  shrimp 
t r a w l  surveys i n  1984 by f i s h i n g  sec t i on .  S t a t i o n  subsamples were processed onboard 
w h i l e  composite subsamples were preserved f o r  l a t e r  p rocess ing  i n  t h e  l a b o r a t o r y  ( " p H  = 
p i n k  shrimps; "H" = humpy shrimp; "C" = coons t r i pe  shr imp) .  

........................................................................................................ 
S t a t  iun  Catch Cumpos i  t e 

.......................................... ......................................... 
Number. o f  Subsample Nurnber o f  Subsanipl e 

S u b s a ~ p l e s  Taken S i z e  Subsafnples Taken S i z e  
------------------ ..................... ------------------ -------------------- 

F i s h i n g  Sect i o n  P H C P H C P H C F1 H C 
........................................................................................................ 
Chlgnik  Bay 11 2,3d7 3 8 74 

Kujul lk .  Bay 
I 

Kuiukta  Bay 2 4 14 1 277 

T o t a l  28 4,116 8 2,235 
........................................................................................................ 





T.-:a!j;o the &;ia:b c-:3?;;;:7c.t 5; Yidh &me receive 
k(113131 fufiding, a'l c i  i ls i;!ibllc proyaas and activities 
iiri! operzted free from discri;ri'::a!ion cil the basis of race, 
Cc:or, natirina! oiigiil, aye, or haxlicap. Any person who 
beiieves he cr slla has been discrimina!ed agalnst should 
write to: 

O.E.O. 
U.S. Department of the Interior 
Washington, D.C. 20240 
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